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HIS  ROYAL  HIGHNESS 

THE 


PRINCE  OF  WALES. 


May  it  please  Your  ROYAL  HIGHNESS, 

ONSCIOUS  of  the  Difficulty  of  this  Subjedf,  and 
of  my  unequal  Talents,  it  is  with  great  Diffi- 
dence I have  prefumed  to  lay  before  Your  Royal 
Ilighnefs  the  following  Refearches:  Yet,  howfoever  imper- 
fect they  may  be  found,  I perfuade-  myfelf  they  will  not  be  de- 
nied the  Honour  of  Your  Sacred  Patronage,  fince  they  tend 
to  the  Advancement  of  a Science  which  wants,  and  (if  the 
humbleft  of  its  Votaries  may  be  allowed  to  fay  it)  deferves 

Protection  : 


D E © f € A T 1 O H.. 


Protedlion-:  -which  .ditpiays  the  .-Glory  .of  God  iiDore  than  M 
•other?,  becaufe  vve  underhand  it  better  ; and  demands  an  equal 
Preference  in  its  Utility  to  Man ; as  it  fupplies  the  Means  of 
Life,  and  Health;  and  fiirniflies  many  eflential  Articles,  for 
the  Arts  and  Commerce. 

The  certain  Tendency  of  Botany  to  thefe  great  Ends,  can- 
not fail  to  recommend  it  to  the  Favour  of  Your  Royal  High- 
ikF;  fince  the  World  fees,  with  Joy  and  Pleafure,  they  are 
the  Objedls  of  Your  highefl:  Care.  It  is  hence,  we  prefage 
that  they  will  continue  to  flourifh  among  us;  Piety  from  Your 
own  great  Example  ; and  Commerce  under  Your  peculiar  Pro- 
tection. The  Favour  of  Heaven  thus  obtained,  we  doubt 
not  will  give  that  Succefs  to  our  Arms  which  fhall  command 
an  honourable  Peace,  and  its  natural  Attendant,  lafting  Pro- 

May  it  pleafe  Your  Royal  Highnefs  to  pardon  the  Eye  that 
looks  thus  far  into  Futurity;  and  fees,  with  Tranfport,  the 
Fruit  of  your  great  Virtues;  Virtues  which  would  make  com- 
mon Men  cheemed,  but  which  muft  render  a Prince  adored  : 
Thefe  promife.  Sir,  to  make  Your  native  Country  not  only 
the  mofi:  powerful,  but  the  moft  refpeCled  of  the  World;  emi- 


nent 


DEDICATION. 


nent  for  Virtue,  and  for  all  Improvements  : under  their  In- 
fluence, we  doubt  not  we  fhall  fee  Britain  celebrated  as  the 
Land  of  Knowledge  ; and  the  now  famous  Names  of  Lewis 
and  of  Colbert,  eclipfed  by  greater  of  our  own. 

It  is  with  this  View,  we  prefume  to  hope,  that  the  conti- 
nued Patronage  of  Science,  tho’  the  leafl,  may  yet  be  one  of 
the  many  Glories  attending  Your  great  Name;  and  that,  when 
the  Wreathe  of  loftier  Fame  is  filled,  she  may  annex  her  Lau- 
rels ; which  tho’  light,  are  yet  eternal. 

I have  the  Honour  to  be,  with  the  mofl  perfed  Duty, 
may  it  pleafe  Your  Royal  Highnefs, 

Your  Royal  Highnefs’s 
mofl  humble 

and  devoted  Servant, 


London, 
May4»  '759* 


JOHN  HILL. 
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BOTANY. 


BOOK  I. 


I N T R O D U 


C T I O N. 


Of  the  Origin  of  a Knowledge  of  Plants. 

PLANTS  mufl  have  been  known,  in  fome  degree,  at  all  times; 
for  they  could  not  efcape  man’s  obfervation.  The  Tree  which  gave 
him  fhade,  the  Fruits  he  eat,  the  grafs  that  fed  his  cattle,  could 
not  be  ufed  un-named:  nor  is  it  poffible  he  fhould  negledl  the  fragrance 
of  the  Violet ; or  overlook  the  colours  of  the  Rofe  and  Poppy.  The  Poet 
could  not  paint  the  Spring  without  them;  nor  the  firfl  Shepherds  tell  their 
fons  what  Herbs  their  frnall  flocks  fed  upon  with  health,  or  which  in- 
fedled  them  with  ficknefs,  till  there  were  terms  for  their  diftindion. 

The  origin  of  fciences  lies  hid  behind  that  cloud  which  obfeures  all 
early  Hiftory  ; but  fo  much  as  here  is  faid  is  plain  from  reafon.  We 
cannot  doubt  but  before  Orpheus  or  Mus.®us,  Hesiod  or  Homer  fung 
VoL.  1.  B their 
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their  qualities,  the  few  Plants  they  have  named  were  known  among  the 
pcafants  of  their  country;  or  that  difeafes  had  been  cured  by  Herbs  be- 
fore the  fabled  Chiron  ; or  his  days  whom  we  fee  deified  under  the  name 
of  ^scuLAPius:  before  the  Hebrew  Solomon,  or  Syrach.  What 
the  Chaldeans  taught  to  docile  ^Egypt,  they  learned  from  Some  more 
early  nation  ; and  Greece,  which  borrowed  the  Egyptian  learning,  owed 
the  firft  rudiments  of  knowledge  to  that  un-named  people  who  were  their 
teachers.  The  volumes  of  Pythagoras  on  Plants  were  of  avowed  Egyp- 
tian origin  ; and  thofe  of  that  Democritus  they  celebrate,  were  but  other 
Ereams  from  the  fame  fource.  In  the  mean  time,  while  Learning  la- 
boured in  the  trodden  path,  the  Savage  taught  himfelf : and  Greece  and 
RoxMe,  the  feats  of  fcience  and  of  power,  found,  like  their  younger  fifler 
Britain,  improvements  even  in  their  remotefi:  conquefls. 

Thus,  at  all  times,  and  every  where,  there  mull  have  been  a know- 
ledge of  the  Forms  and  Ufes  of  fome  Plants : but  this  yet  was  not  Botany. 
Greece  gave  the  firfl  outlines  of  a philofophic  diftinftion;  and  that  not 
in  her  earliell  periods ; for  though  Hippocrates  wrote  ufefully  upon  their 
Virtues,  and  the  Scarce  known  Crat^evas  told  their  Forms,  the  Father 
of  the  fcience  was  Theophrastus.  He  the  firfl  of  mankind,  fo  far  as 
hiflory  informs  us,  confidered  Vegetables  in  their  Origin  and  Strudlure, 
their  Principle  of  Life,  and  various  Growth,  and  firuck  out  from  the 
chaos  a Philofophy  of  Plants. 

Botany  had  thus  its  firfl  Eflablifliment  in  ancient  Greece,  four  hun- 
dred years  before  the  Chrillian  irra : and  it  was  there  confidered  as  a 
fcience  ; a fingular  and  very  noble  part  of  natural  philofophy.  Such  it 
began,  and  fuch  it  ended,  among  that  celebrated  people.  Inflead  of  thofe 
advances  and  improvements  which  ought  to  have  been  expedted  under 
the  Roman  government,  it  drooped,  and  funk  into  a trivial  art;  con- 
verfant  in  names  alone,  and  the  flight  charadlers  marked  on  exterior  forms. 
The  Arabians  were  the  next  who  cultivated  it;  and  they  imperfedlly ; 
’twas  lofl  in  the  twelfth  century,  amongfl;  the  general  wreck  of  letters  ; 
and  reviving  toward  the  end  of  the  fifteenth,  with  the  restoration  of 
LEARNING,  grcw  again,  in  the  sixteenth,  into  a fcience,  in  the  north- 
ern Europe. 

We  are  to  trace  its  Hiflory  thio’  this  extent  of  time;  which  its  various 
conditions  naturally  divide  into  thofe  fix  Periods. 
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PERIOD  THE  FIRST. 
The  Eftablifliment  of  Science  in  ancient  Greece. 


CHAP.  I. 

The  botany  of  THEOPHRASTUS. 

''^HEOPHRASTUS,  a great  and  a difcerning  writer,  didinguiflbed 
himfelf  early  among  the  Greeks  in  Botany,  and  became  the  foun- 
der of  the  fcience.  He  dudied  Plants  as  a philofopher ; thofe  who  wrote 
before  him  having  confidered  little  of  them,  except  their  medicinal  vir- 
tues : He  appears,  therefore,  in  the  honourable  lift  of  original  Writers,  and 
as  the  fird  of  them  on  this  fubjedt.  He  ftudied  Vegetables  as  Vegetables ; 
fearching,  in  their  conftrudlion  and  appearances,  their  nature,  origin,  and 
caufe  of  growth.  On  thefe  enquiries  he  beftowed  all  that  attention  which 
diftinguilhed  him  to  the  period  of  his  very  long  life  ; and  in  declaring  what 
he  had  thus  learned  concerning  Plants,  he  difclofed  all  that  eloquence  for 
which  his  mafter,  Aristotle,  named  him  the  Divine  Speaker.  No 
Egypt  gave  this  parent  of  the  fcience  his  firrt:  rudiments,  nor  did  he  adopt 
from  any  his  defign  : his  was  a fuhjedl  left  untouched  by  his  celebrated 
mader  in  philofophy  ; and  It  was  all  his  own  : the  book  of  nature  lay  be- 
fore him,  and  in  that  only  he  appears  to  have  read.  From  that  alone  he 
deduced  thofe  obfervations  and  definitions  on  which  he  edablidied  his  fyf- 
tem ; and  made  Botany  a fcience. 

To  view  the  exterior  forms  of  Plants,  to  write  an  index  of  their  names, 
or  trace  the  nice  didindtions  of  one  fpecies  from  another,  in  their  minute 
organs,  was  no  part  of  the  undertaking : his  was  a greater  fubjedl ; and  to 
have  known  but  one  Plant,  as  he  examined  them,  is  greater  than  to  have 
delivered  the  mechanic  marks,  or  got  by  rote  the  more  than  the  fefquipe- 
dalian  names  of  our  whole  thirteen  thoufand.  Thofe  who  objedl  to  this 
author’s  works,  as  imperfedf,  feem  to  midake  his  purpofe.  To  fay  he 
knew  but  a few  Plants,  is  rafh  : for  he  has  named  thofe  only  which  fer- 
ved  his  proper  defign.  Thefe  are  about  five  hundred  j and  it  is  more  the 
modern  indolence,  than  the  obfcurity  of  the  fubjedt,  which  prevents  our 
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knowing  what  almoft  all  of  them  were.  That  he  fays  little  of  their  vir- 
tues, can  be  no  reproach  j for  he  did  not  write  on  medicine.  We  own, 
and  we  lament,  that  his  deferiptions  are  often  fhort  ; but  neither  was  this 
any  part  of  his  defign.  He  treated  of  the  Laws  of  Vegetation  in  Plants 
commonly  known  j and  he  names  them  as  fuch.  \Vc  cannot  forefee 
what  may  be  the  fate  of  letters  : perhaps  two  thoufand  centuries  hence, 
when  after  a vaft  fpace  of  renewed  Barbaiiffn,  arts  and  power  may  have 
feated  ihemfelves  in  the  remote  America,  fome  hady  writer  may,  in  the 
fame  manner,  arraign  the  Britifh  Theophrastus,  Hales,  for  not  giving 
the  virtues  of  the  Sun  Flower  j or  deferibing  more  at  large,  the  Hop- 
Plant  and  the  Apple-Tree. 

There  remains  yet  one  objeflion  more  to  this  great  Founder  of  Bo- 
tanic Knowledge;  very  general,  but  as  unjuft  as  thefe:  it  is  the  obfeurity 
of  his  writings.  Vv’’e  mud  not  wonder  this  is  often  named  ; for  it  is  a 
fadiion  to  read  Greek  authors  in  the  trandations  : and  it  has  been  the  ill 
fate  of  this  writer,  to  be  mod  unhappily  rendered  into  other  languages. 
Even  the  elegant  Gaza,  tho’  he  has  done  judice  often  to  the  .language  of 
Theophrastus,  has  failed  extremely  in  the  articles  of  fcience : for  only 
one  who  had  fludied  the  fubjedt  could,  in  this  part,  underdand  the  au- 
thor. Perhaps  this  difficulty  might  have  been,  in  fome  degree,  removed, 
if  that  BoDiEUS,  who  happily,  tho’  tedioiifly,  illiidrated  fome. of  the 
writings  of  this  author,  had  not  left  the  greated  work  of  all  untouched. 
Thofe  who  will  read  Theophrastus  in  the  original,  will  find  thefe  cavils 
vanifh  ; and  will  in  every  part  admire  how  vad  a genius,  and  what  obfer- 
vation  he  has  difclofed ; what  attention  to  nature,  and  what  difeernment 
in  her  operations. 

He  propofes  his  great  undertakntg  as  a philofophical,  rather  than  an 
hidorical  performance;  and  fird  treating  Plants  as  Plants,  not  as  of  this 
or  that  peculiar  kind,  lie  feeks  their  nature  and  tlieir  laws  only  from 
themfelves : deducing  the  new  fcience  from  thefe  four  fources : i.  Their 
condrudlion,  and  their  natural  and  eOential  parts.  2.  Their  peculiarities. 
3.  Their  origin  and  propagation.  4.  Their  life.  This  is  indeed  properly 
the  whole  fubjedt : farther  obfervations  may  fliew  more  wonders  in  thefe 
feveral  articles  ; and  new  difeovered  countries  afford  additional  fpecies, 
wherein  to  trace  them  ; but  the  fource  and  true  foundation  of  the  fcience 
lies  in  thefe  four  enquiries. 

After  the  co.mmon  and  received  dldindtions  of  the  feveral  natural 
parts  of  Plants,  the  Root,  the  Stem,  the  Branches,  and  the  like,  he 
enters  upon  the  condrudlion  of  thefe,  and  their  condituent  matter.  The 
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efTential  parts  of  Vegetables  he  accounts  to  be  three ; the  Bark,  the  V/ood, 
and  the  Pith  : a nicer  diftindbion  fhevvs  they  are  more  numerous ; for  the 
Bark  is  double,  and  there  is  always  adiftindion  of  what  he  calls  the  Wood, 
into  a Heart,  and  Blea.  This  Theophrastus  alfo  knew:  but  a 
plain  fimplicity  of  thought,  was  his  charadt.r  in  thefe  refearches.  He 
treated  the  two  barks  as  making  but  one  fubflance,  becaufe  the  one  is  gene- 
rated from  the  other  j and  it  is  the  fame  in  the  Blea  and  Heart  of  Wood. 
This  obfervation  may  be  neceffary,  to  prevent  little  cavils : but  the  philo- 
fophy  is  the  fame  with  or  without  the  divifion.  The  enquiring  fpirit  of 
this  ancient  fage  did  not  flop  here.  As  the  Root,  Stem,  and  the  like,  were 
natural  to  Plants,  be  found  alfo  certain  condituent  parts  efential  to  each 
of  thefe;  and  exiftent  in  them  always.  Thefe  he  accounts  to  be  four: 
I.  A fleOiy  fubdance.  2.  and  3.  VelTels  of  two  kinds;  which  he  calls 
Veins  and  Fibres;  and  4.  The  fluid  matter  contained  in  them.  We  now 
know  that  there  are  alib  membranes;  and  that  various  juices  fill  the 
different  veffels.  All  this  he  alfo  knew  certainly,  for  he  could  not  dif- 
cover  fo  much  as  he  has  explained,  without  alfo  finding  this:  but  in  the 
fame  drain  of  plain  fimplicity,  he  reduces  thefe  allb  to  their  principles. 

Thus  did  Theoi  hrastus,  taught  by  jud  obfervation,  condrucl  the 
Vegetable  body.  Thefe  parts  he  determined  to  be  efiential  to  Plants,  as 
Plants;  and  in  this  he  adds,  the  univerfal  Nature  of  Vegetables  confifis. 
A Plant  being  thu.s  condrudted,  requires,  fays  he,  two  principles  of  Growth  : 
thele  are  Heat  and  Moisture.  Confequently  when  thefe  fail,  the  Plant 
decays  and  dies. 

This  is  his  general  fydem.  Not  only  the  filence  of  hidory  before  the 
time  of  Theophrastus,  gives  us  reafon  to  conclude  the  philofophy  was 
all  his  own  ; but  his  manner  of  exprefilon  alfo  claims  that  honour.  Fie 
is  too  moded  to  fay  of  every  article,  this  no  one  knew  bTore;  or  this  is 
my  invention  ; but  he  complains,  throughout  the  whole  courfe  of  his  en- 
quiry, of  the  want  of  terms ; of  words  and  names  for  the  objects  which 
he  faw,  and  for  his  own  conceptions.  If  others  had  written  of  thefe  things 
before,  names  would  mod  probably  have  been  edablidied  for  them.  He 
fupplies  the  want  of  them  ufually  by  definitions ; and  borrows  fometimes 
names  for  feveral  objedls  from  the  known  parts  of  animals;  tho’,  as  him- 
felf  acknowledges,  they  are  not  altogether  analogous. 

A Fibre,  he  defines  to  be  a part  of  a Vegetable  body,  which  is  long, 
continuous,  and  fifiile  ler.gfnwife  ; and  which  terminates  without  the  pro- 
duction of  a head,  or  any  other  natural  psrt  cf  the  plant. 

A Vein, 
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A Vein,  he  diftlnguifhes  as  larger  than  a Fibre,  long,  hollow'’,  and  filled 
with  a fluid  j thefe  alfo,  he  fays,  maybe  fcparated  lengthways. 

The  Flesh,  he  defcribes  as  fpungy,  fliapelefs,  and  equally  capable  of 
being  divided  in  all  diredlions. 

A Body  compofed  of  thefe  parts,  and  capable  of  extenfion  and  growth, 
by  thefe  allotted  means.  Heat  and  Moifture,  he  defines  to  be  a Vegetable. 
As  very  diflerent  Plants  may  be,  and  are  conflruded  of  thefe  parts,  and 
as  the  fubjedl,  when  we  proceed  to  the  feveral  fpecies,  becomes  very  co- 
pious, he  adopts,  for  a fimiliar  and  plain  general  divifion,  the  received 
liiflindtion  into  four  kinds,  according  to  the  flature  of  the  body,  and  firm- 
nefs  of  its  fabftance  5 Trees,  Shrubs,  Under-shrubs,  and  Plants. 
Under  the  name  Tree,  he  comprehends  fuch  Vegetables  as  are  large,  and 
rife  with  a Angle  woody  ftem,  as  the  oak:  by  Shrubs,  he  underftands  thofe 
which  rife  with  many  woody  flems  from  the  fame  root,  as  the  Alder: 
by  Under-Shrubs,  fmall  Vegetables  with  a Angle  woody  ftem:  and  by 
Plants,  fuch  as  have  tender  leafy  ftalks.  The  author  expreffes  his  fenfe 
of  this  diftindtion  as  vague  and  indeterminate,  but,  notwithftanding,  ufe- 
ful  : and  fo  all  authors  fince  have  judged  of  it.  It  is  impoflible  to  fix  w'hat 
are  the  diflindlive  charadlers  between  Tree,  Shrub,  and  Plant;  yet  man- 
kind have  always  conceived  their  abfolute  difference.  The  article  of  Suf- 
FRu TICES,  Under-shrubs,  as  we  call  them,  has  more  perplexed  thofe 
who  adopted  this  divifion,  than  any  other  : but  the  charadler  of  thefe  efta- 
blilTied  by  Theophrastus,  which  makes  them  Vegetables,  more  firm  and 
durable  than  the  herbaceous  kinds,  between  the  Trees  and  Shrubs  in  na- 
ture, but  below  both  in  ftature,  is,  in  fome  degree,  corredt.  A Suffru- 
tex,  he  fays,  rifes  with  a Angle  woody  ftem,  but  is  low  and  little  ; and  he 
gives  Rue  as  an  inftance. 

Having  thus  eftabliftied  a philofoj  hy  of  Plants ; and  form’d,  or  adopt- 
ed rather,  a divifion  of  the  fpecies  under  a few  natural  clafies,  he  pro- 
ceeds to  the  fecond  article  of  his  original  defign,  their  Particularities’, 
their  natural  differences,  and  the  efedls  of  culture  : and  in  all  this  he  is 
clear,  diftindl,  and  full  of  knowledge.  Among  the  Particularities  or  Af- 
fedtions  of  Plants,  he  confiders  largely  the  various  places  of  their  growth; 
Earth,  Frefti  Water,  Sands,  and  Seas : and  from  this  fource  he  gives  another 
natural  and  obvious  diftindlion  of  them,  analagous  to  that  of  animals ; in- 
to Terreftrial,  Aquatick,  and  Amphibious,  naming  many  inftances  of  each 
kind.  To  this  article  of  the  Particularities  of  Plants,  he  refers  alfo  the 
difference  of  their  juices;  their  various  taftes,  and  fcents:  fearching  thefe 
qualities  in  that  original  difference  of  their  juice  j and  that  difference  itfelf 
1 in 
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in  the  formation  of  the  Plant.  He  has  done  this  very  happily  : fparing  of 
words,  but  full  of  fenfe  and  matter. 

His  commentators  have  indeed  been,  like  modern  Critics,  rafli  and 
rude  : they  have  depreciated  their  author,  becaufe  they  did  not  underfcand 
him  : for  there  required  to  this  a knowledge  of  the  fubjedt  as  well  as  of 
the  language.  Of  this  it  will  be  juft,  at  the  clofe  of  the  account,  to  give 
tome  inflances.  Having  confidered  the  Particularities  and  Affcdtions  ot 
Vegetables  in  thefe  and  many  other  circumftances ; deducing  their  qua- 
lities from  their  ftrudure,  according  to  his  firft  philofophy,  the  author  pro- 
ceeds to  their  origin,  generation,  and  production  j in  wild  nature,  or  by 
the  arts  of  culture.  In  this  article  we  muft  be  aftoniflied  as  we  read, 
to  find  how  much  he  knew  : and  we  fhould  blufla  at  the  fmail  improve- 
ments of  more  than  two  thoufand  years. 

The  propagation  of  Trees  from  Seed,  from  Suckers,  and  from  Cut- 
tings, even  the  moft  tender,  was  familiar  to  irim:  nay  the  very  reveries  of 
Ratifbon  Agricola,  had  their  foundation  here  : for  Theophrastus  names 
the  method  of  producing  Trees  from  pieces  cut  from  the  roots,  trunk, 
and  branches.  What  appeared  miraculous  when  the  mad  German  pro- 
pofed  it  to  the  w'orld,  might  have  been  found  earlier  in  this  fober  Greek; 
and  Rome  tried,  and  verified  it  in  the  Olive.  So  much  we  fpeak  of  the 
antique  knowledge ; and  fo  very  little  we  examine  what  it  was.  Grafting 
and  Inoculation,  with  all  the  leflcr  arts  of  Tranfplantation,  and  the  mecha- 
nick  procejfes  of  Culture,  were  known  to  Theophrastus.  To  take  his 
fenfe  entire,  w^e  mufi:  read  his  fevcral  works  on  the  fame  fuhjedt  together  ; 
and  we  mufi;  read  them  in  his  own  words,  not  in  the  firange  tranllations, 
even  of  his  befi;  interpreters:  thus  we  fhall  do  him  jufiice  ; and  we  ihall 
then  learn,  that  the  new  things  are  old  ; and  learned  labour  is  a thoufand 
times  employed,  to  revive  a negledtcd  pradlice,  for  once  that  it  attempts 
to  laife  a new  one. 

From  this  general  dodrine  of  Culture,  Theophrastus  defeends  to  the 
particulars  : he  fpeaks  with  great  and  approved  truth  of  Tillage  and  Ma- 
nures ; and  among  his  various  infiances  of  the  effects  of  Culture,  he  gives 
that  famous  one,  of  making  the  Bitter  Almond  fweet.  He  treats  largc- 
Iv  of  the  Palm ; and  we  find  he  knew  very  well  its  different  fex : and  in 
the  raifmg  of  the  P'ig,  he  explains,  juftly  and  truly,  the  firange  pradice 
of  Capiification,  He  deferibes  the  Infeds  of  the  male  Wild  Fig,  and  tells 
us  how  they  eat  their  w-ay  into  the  fruit  of  the  other.  The  writers  up- 
on Plants  of  a late  time,  when  they  perceived  the  difference  cf  fex  in  va- 
rious Herbs  of  the  fame  fpecies,  by  a firange  abfurdity,  gave  the  name 
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of  Male  to  that  which  bore  the  Seeds;  the  Cynocrambe  Is  an  inftance  : 
but  the  Greek  judged  other  wife.  He  fays,  where  the  Plants  are  of  two 
fexes,  the  Male  is  barren.  There  is  alfo  a peculiar  thought  upon  this  fub- 
jedt  in  his  writings,  worthy  a nice  regard,  tho’  propofed  with  great  mo- 
defly  : it  is,  that  Trees  may  be  produced  from  their  flowers,  without 
the  ripening  of  Fruit  or  Seeds.  Let  us  be  cautious  how  we  rejedl  this 
thought:  It  is  ftrangc,  in  the  highe ft  degree,  but  it  is  not  abfurd.  ’Tis 
certain,  that  which  grows  into  a new  plant,  is  originally  lodged  in  the  Fa- 
rina of  the  flower : and  it  is  not  impoffible,  in  favouring  climes,  and  in 
particular  fpecics,  that  the  Farina  may  be  capable  of  Growth. 
Perhaj-'s,  what  we  call  Seeds  in  Fern,  are  globules  of  Farina;  for  we  fee 
no  previous  male  flowers ; moft  certainly  the  feeds,  as  they  are  called,  of 
Truffles  are  of  this  nature  : yet  they  grow.  It  is  a doftrine  to  be  propo- 
fed with  caution,  but  it  is  w(  rth  a tryal.  He  who  gives  the  hint,  has  fel- 
dom  been  miftaken  : and  if  there  fhould  be  fuch  a power  In  nature,  we 
may  propagate  this  v.-ay,  perhaps,  fome  of  the  beft  Trees  in  our  Stoves, 
which  flower  with  i:s,”  tho’  they  do  not  ripen  feeds. 

After  this  dodliine  concerning  the  Origin  and  Generation  of  Trees, 
in  vshich,  tho’  faintly,  and  as  it  were,  fearful  of  cenfure  for  the  novelty  of 
his  opinions,  he  propofrs  many  fuggeflions  of  the  Original  of  Plants,  con- 
formable entirely  to  the  philofophy  which  experiments  are  now  about  to 
eftablifh,  he  comes  to  his  fouith  article,  the  Life  of  Vegetables. 

This  he  conceives  to  exift  in  Its  firft  principles,  in  the  Juices  lodged  with- 
in thofe  vefiels  which  he  dillinguilhes  by  the  name  of  Veins:  and  that  as 
it  is  put  in  motion  by  the  two  principles,  Heat  and  Moifture,  the  Plant 
enjoys  a ftate  of  adlual  life;  and  grow'.  Having  eftabliftied  the  Life  of 
Plants  upon  this  principle,  he  proceeds  to  examine  tlic  different  extent  of 
it  in  various  kinds,  and  the  occafional  decays  which  may  effcdl  it.  This 
part  of  his  works  contains  many  and  curious  obfervations  upon  the  Life, 
Health,  and  Diftemptrs  of  Trees  and  Herbs.  His  obfervation  that  the 
Water  Plants  are  fliorter  lived  than  thofe  which  grow  on  Land,  is  a ge- 
neral, tho’  not  an  univerf.il  truth  ; nor  is  it  lefs  fo,  that  wild  Trees  are  longer 
lived  than  thefe  of  gardens.  Abundant  nourifliment,  In  each  cafe,  gives 
a quick  erovvth ; bur,  like  animal  bodies  over-fed,  thefe  are  the  more 
fubieef  to^diforders  and  decay.  In  deducing  the  caufes  of  the  diftempera- 
tares  of  Trees,  he  lays  the  foundation  of  moft  of  them,  upon  an  excefs 
of  nourifliment ; and  attributes  the  immediate  caufe  of  feveral  difeafes,  to 
flaarp  feafons  after  mild,  in  the  time  of  their  budding.  What  our  late 
obfervations  have  done,  numerous  and  particular  as  they  have  been,  is 
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principally  the  confirming  the  doflrlnes  long  ago  advanced  bv  this  great 
man.  He  eftablifhes  Oil  as  the  great  Vegetable  Poifon  ; and  gives  this 
curious  Inftance,  that  where  Roots  are  cut,  if  they  be  rubbed  with  Oil, 
they  fhoot  no  Fibres. 

The  Philofophy  of  Vegetable  Bo.lies  having  been  confidered  under  thefe 
diftindt  articles,  and  the  propofitions  relating  to  each,  illuflrated  by  plain, 
and  often  very  lingular  fads,  the  author  proceeds  to  treat  of  the  mere  con - 
fiderable  and  ufeful  Plants  diftindively  : obferving,  that  when  the  general 
laws  of  Vegetation  are  known,  it  will  be  eafier  to  underftand  the  effeds 
which  they  produce  in  the  particular  fubjeds.  Under  thefe  heads  he  has 
confidered  principally  the  objeds  of  utility  : he  has  treated  largely  and  ju- 
dicioufly  of  the  Efculent  Herbs,  -particularly  of  the  Corn  and  Pulfe  kinds  j 
and  the  feveral  methods  of  railing  thefe,  have  led  him  to  confider  the  Gar- 
den and  Field  Culture.  We  have  accordingly  in  the  fucceeding  chapters, 
the  true  Principles  of  Hulbandry  and  Gardening.  He  lays  down  alfo  the 
bed  Seafons  for  Felling  Trees,  and  the  Management  of  Timber;  the 
Manner  of  preferving  Gums,  and  other  Medicinal  Juices ; and  gives  the 
original  Way  of  Making  Pitch  and  Refin  : concluding  his  great  work  w'ith 
a rational  Account  of  Vegetable  Medicines ; and  exprefiing  a decent  con- 
tempt for  the  fables  and  follies  of  an  earlier  time,  relating  to  their  growth, 
and  to  the  manner  of  collecting  them  : every  where  conforming  himfclf  to 
nature. 

This  is  a Ibort  view  of  what  Theophrastus  wrote  concerning  Plants. 
His  work  appears  a valf  and  well  confidered  undertaking  ; where  the  Phi- 
lofophy of  Vegetable  Nature  is  made  the  bafis  of  all  fucceeding  knowledge  ; 
and  is  extended  to  whatever  is  ufeful  in  the  parts  of  Plants,  their  Pro- 
dudts,  and  their  Culture.  Upon  the  whole,  w'e  find  that  femething  was 
known  concerning  Plants  before  his  time ; but  that  knowledge  was  rude 
and  indigefied.  Whatever  former  ages  had  difeovered,  we  fee  colledled 
and  arranged  in  his  feveral  additional  chapters,  and  carefully  difiinguifhed 
from  his  own.  The  firft  has  its  ufe  : but  the  great  value  is  in  the  latter. 
Others  had  feen  things,  he  examined  them  ; they  had  experienced,  but  he 
reafoned.  We  fee  him  fianding  alone,  in  the  vafi:  fpace  of  Antiquity,  with 
nothing  before  him,  that  deferves  the  name  of  fcientific  knowledge  ; and 
very  flow  advances  after  him.  What  he  had  done,  difeouraged  for  many 
ages,  thofe  who  followed  him  ; and  while  himfelf  felt  fenfibly,  and  mo- 
deftly  acknowledged,  that  his  advances  were  full  of  imperfection,  referring 
the  more  accurate  knowledge  of  things  to  fucceeding  times,  and  to  repeat- 
ed obfervations,  his  fucceflhrs  thought  he  had  exhaufled  the  whole  fub- 
VoL.  I.  C jed: 
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’]e£t.  That  there  are  fome  errors  among  this  abundance  of  uftful  know- 
ledge he  has  bequeathed  the  world,  none  can  doubt : for  what  produdion 
that  is  human,  is  without  them  ? but  they  are  fewer  than  have  been  fup- 
pofed  : and  it  has  been  this  author’s  ill  fate,  to  be  betrayed  moft  of  all  by 
thofe  who  fliould  have  been  his  protedors  ; the  great  names  Gaza,  Scaliger 
and  Bodaus,  cannot  difguife,  nor  (hould  they  hide  this  truth.  A very  lit- 
tle of  the  real  excellencies  of  this  Father  of  the  Botanic  Science,  have  been 
underflood  ; and  he  has  been  cenfured  for  faults  not  his  own.  They  have 
flumbled  at  the  very  threfhold  ; and  the  word  accufations  which  have  been 
urged  againfl  his  knowledge,  have  arifen  from  their  errors  who  rendered 
into  other  language  his  firfl  chapter.  One  flriking  inflance  may  (land  in 
the  place  of  many  and  it  will  be  juflice  to  his  memory  to  give  one. 

CHAP.  II. 

Of  the  Grecian  Bryum. 

Theophrastus  propoCng  to  fpeak  of  the  parts  in  Plants, 
dillinguifhes  the  permanent  from  thofe  which  are  of  fliort  duration. 
Thus  the  root,  the  trunk,  and  branches  of  Trees,  he  obferves,  are  per- 
manent ; but  they  liave  other  parts  which  rife  and  fade  within  the  year  : 
fuch  are  the  Flower,  and  thofe  Films  which  cover  and  defend  it  in  the  Bud  j 
the  Fruit,  and  the  like  temporary  r\roduds.  The  Buds  of  Trees,  enclof- 
ing  and  defending  the  rudiments  of  their  BlofToms,  are  compofed  of  cer- 
tain filmy  fubftances,  which  fade  as  the  Flower  burlls  forth  j perifli  utter- 
ly when  that  tender  part  no  longer  wants  them  ; and  never  are  renewed. 
This  clufler  of  filmy  fcales  about  the  rudiments  of  a Flower,  Theophras- 
tus calls,  in  his  own  language,  a name  which  has  been  fince  ren- 

dered Latin,  and  applied  to  a peculiar  Genus  of  the  Mofles.  Gaza,  fup- 
pofed  an  accurate  tranflator,  has  rendered  this  word  Mufcus-,  and  Theo- 
phrastus has  been,  in  confequence,  accufed  of  thinking  Mofs  a part  and 
natural  produdl  of  the  Tree  whereon  it  grows. 

The  application  of  the  word  Bryum  to  that  peculiar-  kind  of  Mofs 
which  is  now  called  by  it,  is  later  by  many  ages  than  the  time  of  this  ve- 
nerable author.  The  word  was  then  the  abfolute  name  of  a peculiar  Plant, 
which  Theophrastus  himfelf  mentions  in  its  proper  place  j and  it  would 
have  been  impoffible  either  that  they  fhould  have  thought  the  word  meant 
Mofs,  or  that  Theophrastus  thought  the  Plant  it  did  mean,  was  a part 
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of  Trees,  or  ever  grew  upon  them,  if  they  would  have  taken  him  altoge- 
ther ; if  they  had  read  his  fourth  book  before  they  had  criticifed  his  firfr. 

The  Bryum  of  the  ancient  Greeks,  was  the  Small  Green  Sea  Weed, 
which  the  common  Writers  on  Plants  cal!  Lactura  Marina,  and  the 
vulgar,  from  the  colour  and  palace  of  growth.  Oyster  Green.  This 
Plant  Theophrastus  has  not  only  named  but  deferibed,  in  the  feventh 
chapter  of  his  fourth  book,  where  he  treats  of  the  other  Sea  Plants.  He 
refers  it  to  the  Algas,  and  fays  it  is  of  a Grafs-green  colour,  with  a curl- 
ed and  fpreading  leaf,  not  unlike  the  curled  Lettuce,  but  more  waved  and 
wrinkled  : he  adds,  that  it  has  no  ftalk,  and  that  it  grows  under  the  fea- 
water,  but  in  fliallow  places,  on  ftones  and  potfherds,  which  happen  to 
be  there.  This  then  vv'as  plainly  the  Plant  called  abfolutely  Eryum  by  the 
Greeks ; Aristotle  mentions  it,  and  Thkophrastus  has  deferibed  it;  and 
it  is  impoffible,  that  he  who  knew  it  a tea  Plant,  (liould  place  it  upon  Trees 
at  Land.  The  fadt  is  this ; the  young  leaves,  or  firll  flioots,  of  Oyder 
Green,  being  thin,  filmy,  and  curled  about,  refemble  not  amifs  thofe 
periHiable  fims  which  make  the  fubftance  of  the  buds  in  certain  Trees: 
therefore  the  Greek  calls  that  filmy  matter  in  buds  figuratively  the 

Bryum  of  the  Gems  of  Trees  ; and  after  him  his  countrymen  applied  it  to 
the  Hop,  becaufe  that  fruit  is  filmy  ; and  to  the  Olive  Bud  ; Bpuoy  was  the 
term  for  the  flowering  of  that  Tree.  Theophrastus  laments  frequently 
the  want  of  proper  terms  and  names  for  what  he  is  to  deferibe  ; and  in  the 
fam.e  manner  as  here  from  another  Vegetable,  he  often  forms  them  on  the 
names  of  parts  fomething  like  in  the  bodies  of  animals,  acknowledging  the 
impcrfedl  and  improper  expreffion,  but  pleading  the  neceflity.  It  is  thus 
they  are  cmibarraffed  who  beat  the  untrodden  paths  of  feience  j and  it  has 
happened  often,  that  they  are  thus  rewarded  : but  feldom  by  fo  refpedlcd 
names  as  thofe  which  join  the  cenfure' upon  Theophrastus. 

The  \vord  Bpuov  was  in  after  times  ufed  as  the  name  of  a Tree  .Moss, 
particularly  of  the  long  hairy  kind.  This  is  nothing  to  the  fubjedb  v/hen 
we  are  confidering  Theophrastus;  tho’,  perhaps,  kwas  this  which  led 
his  Tranflators  into  the  error.  We  find  the  meaning  of  the  word  abiblute 
in  his  own  writings:  it  was  the  name  of  that  Sea  Weed,  and  of  nothing 
elfe,  till  himfelf  ufed  it  figuratively  for  thefe  films  of  buds.  Indeed  no 
term  ever  became  more  vague  in  its  fignification  than  this  did  afterwards. 
All  Molfes,  all  Excrefcences  on  Trees,  and  every  thing  of  like  kind,  ob- 
tained the  name  of  Bryum. 

Dioscorides,  who  wrote  of  Plants  as  Medicines,  has  limited  the  fenfe 
of  Bryum  to  one  of  the  Tree  Mofies,  us’d  in  fome  officinal  compofitions  ; 
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but  the  fucceeding  Plinv  employs  it  in  all  its  freedom.  Theophrastus 
wrote  when  a little  was  known,  and  they  who  followed  him  for  many 
ages,  were  very  negligent  on  the  fubjedl  : it  is  poffible  they  may  have 
founded  grofs  errors  on  their  flight  notice  of  his  diflindlions  j but  juflice  to 
his  memory  requires  of  us  to  add,  they  did  not  find  them  in  his  writings. 


PERIOD  THE  SECOND. 

The  State  of  the  SCIENCE  during  the  Government  of 
the  ROMANS.  ■ 

CHAP.  III. 

The  BOTANY  of  DIOSCORIDES. 

Hippocrates  fpoke  of  Plants  as  a Phyficlan,  and  Theophras- 
tus confidered  them  as  a Philofopher : Dioscorides  united  the  two 
fubjedls ; and  to  ferve  farther  the  great  purpofe  of  utility,  he  added  to 
what  they  had  written,  a great  deal  from  his  own  experience  : an  author 
lefs  original  than  either,  but  more  generally  ufeful ; born,  perhaps,  with 
an  inferior  genius,  but  indefatigable  and  honcfl.  To  the  five  hundred 
Plants  of  Theophrastus,  he  added  more  than  ninety:  fo  that  in  his 
time  the  account  flood  at  about  fix  hundred. 

All  thefe  were  ufed  in  medicine,  or  in  the  oeconomy  of  ordinary  af- 
fairs : for  the  ancients  of  this  period  confidered  them  only  as  worthy  no- 
tice for  that  reafon.  The  fpirit  of  a philofophic  enquiry  into  their  nature, 
which  feerns  to  have  been  born  with  Theophrastus,  died  alfo  with  him. 
Afliduous  obfervation  formed  the  charadier  of  Dioscorides;  bi.t  this  was 
more  diredbed  to  the  qualities  and  virtues  of  Plants,  than  to  their  outward 
parts,  or  their  internal  conftrudion.  For  the’  he  has  endeavoured  to  de- 
feribe  mofl:  of  thofe  whofe  ufes  he  relates,  he  has  feldom  done  it  perfedtly. 
Galen  taught  the  world  to  look  on  Dioscorides  with  reverence,  when 
he  claimed  only  refpedb ; and  tho’  he  deferves  much  praife,  to  give  him 
more. 

Dioscorides  lived  long  after  Theophrastus;  and  there  are  fome 
who  place  him  later  than  Pliny  ; but  this,  tho’  countenanced  by  many  great 
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names,  Is  plainly  an  error.  Pliny,  who  was  too  much  obliged  to  Dio- 
scoRiDES,  has  no  where  named  that  author  : for  the  ancients  were  lefs  brutal 
than  the  moderns  upon  this  occafion.  Our  authors  when  they  plunder 
another,  attempt  alfo  to  deftroy  his  charadler,  that  none  may  fee  their  ori- 
ginal : they  only  ftudy’d  to  conceal  the  obligation  : a pradice  printing  has 
now  made  impoflible.  We  owe  Dioscorides  this  juflice  : for  tho’  he 
was  very  far  inferior  to  Theophrastus,  he  yet  deferves  a higher  rank 
than  Pliny.  It  may  be  proved  that  he  was  really  the  earlier;  tho’  the 
fame  evidence  will  fliew,  that  he  preceded  the  other  but  a little  in  point  of 
time.  One  inftance  may  ferve  as  a thoufand.  Where  Pliny  names  the 
PlAiMATiTE  and  ScHisTus,  he  tranflates  the  paflage  verbally,  tho’,  per- 
haps, not  happily,  from  the  writings  of  Dioscorides  : he  takes  from  this 
author  exadly  not  only  the  defcription  of  thofe  minerals,  but  their  vir- 
tues ; and  even  the  peculiar  fluid  wherein  to  mix  them  up  for  ufe  : th’s  is 
woman’s  milk.  When  Pliny  has  given  this  account,  he  adds  thefe  re- 
markable words : This  is  the  opinion  of  thofe  who  have  wrote  lated  on 
the  fubjed.  We  fee,  by  comparing  the  two  authors,  that  it  is  diflindly 
and  exadly  the  opinion  of  Dioscorides,  and  plainly  he  was  one  of  the 
late  writers  whom  Pliny  quotes,  tho’  he  docs  not  add  Ins  name.  We 
know  Pliny  wrote  under  Vespasian,  and  this  may  fix  the  time  of  Di- 
oscoRiDEs:  he,  being  a little  earlier,  inufl  have  written  about  three  hun- 
dred and  feventy  years  after  Theophrastus. 

Tracing  the  Hiftory  of  Botany,  we  thus  fnd  a period  of  near  four 
hundred  years  in  which  no  advance  whatfoever  had  been  made  in  the  fei- 
ence  : for  Dioscorides  fays  nothing  of  the  philofophy  of  Plants  which 
was  not  known  to  Theophrastus.  Every  thing  appears  to  have  been 
darknefs  before  that  \Yriter  ; and  all  negled  and  indolence  during  fo  many 
ages  after  him.  The  Science  of  Botany  began  with  him,  and  in  a man- 
ner ended  where  it  began.  The  fucceeding  Greeks  appear  not  to  have  re- 
garded his  difeoveries,  or  even  to  have  preferved  with  any  accuracy,  the 
very  names  by  which  he  and  their  other  predeceffors  called  the  feveral  ob- 
jeds.  In  this  long  period  between  Theophrastus  and  Diosco  n ides, 
only  one  hundred  Plants  were  added  to  the  Bores  of  knowledge ; and  thefe, 
as  will  appear  by  that  lad;  author,  were  but  ill  known,  and  carelefsly  diflin- 
guidied. 

Dioscorides  found  Botany  little  regarded,  the  philofophic  knowledge 
of  earlier  times  negleded,  and  the  ufes  of  a few  knov/n  Plants  only  Bodi- 
ed, He  conformed  to  the  cudom  .of  an  indolent  age,  whole  attention  he 
might,  if  he  had  picafed,  have  extended  to  this  other  path  ; and  what  he 

has 
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has  written,  is  regardlefs  of  fcience,  and  cftablifhed  upon  the  foie  bafis  of 
utility.  Even  his  arrangement  of  the  fubjeds,  is  made  on  this  foundation. 
He  confiders  Herbs  as  Medicines ; no  otherwifc  : and  has  mixed  the  ac- 
counts of  various  kinds  together,  as  he  found  direction  in  their  common 
virtues.  Thus  defective  is  Dioscorides  as  a Botanifl;  j but  as  a Phyfician 
he  is  highly  valuable. 

He  confiders  the  ufe  of  Medicines  as  diretflcd  to  two  purpofes  ; the  pre- 
fervation  of  health  j and  its  recovery,  when  affuilted  and  impaired  by  dif- 
tafes.  He  fuppefes  aromatlcks  to  be  the  greateft  prefervatives,  and  firft  treats 
of  them;  arranging  them  all  together.  This  is  his  original  purpofe;  but 
he  has  not  negledted  the  confideration  of  their  forms  entirely.  Ufually 
Plants  of  the  fame  natural  clafs,  have  the  fame  virtue  : therefore  they  are 
in  general  united  by  a double  band:  but  when  two  Plants  are  alike  in 
qualities,  and  unlike  in  form,  Dioscorides,  giving  the  refemblance  of 
virtue  the  firPe  place,  keeps  them  together.  His  writings,  therefore,  were 
more  adapted  to  indruct  the  Phyfician  than  to  form  or  to  improve  the  Bo- 
tanifl  : and  fuch  he  intended  them.  This  has  its  fair  cxcufc,  when  v.  e' 
confider  the  nature  and  genius  of  his  work  : but  there  is  one  compliance 
with  vulgar  cullom  which  he  has  made,  and  which  is  lefs  pardonable.  If 
the  common  phrafe  of  the  people  called  two  didindl:  Plants,  which  had 
no  refemblance,  either  in  form  or  virtue,  by  the  fime  name,  he  has  alfo 
kept  them  together  ; forgetful  that  an  author  of  his  rank  flioiild  have  im- 
proved tl.e  public  tade,  and  not  have  foothed  it  in  thefc  mifchievoiis  errors. 
He  feems  to  have  paid  fome  regard  to  the  cdablidied  didindllon  of  Vege- 
tables into  Trees,  Shrubs,  and  Herbs  ; a natural,  tho’  incerredt,  didindlion, 
which  obtained  in  and  before  tlie  lime  of  TiiEoniRASTUS  ; but  this,  like 
all  other  didindtions  of  form,  he  has  made  fubfervient  to  the  agreement 
of  Plants  in  their  qualities  : neither  has  he  concerned  himfelf  about  any 
arrangement  or  didindlion  according  to  their  parts  or  forms. 

Dioscorides  has  had  the  fortune  to  he  named  among  the  Fathers  of 
the  Science  of  Botany  ; but  it  is  certain  he  did  abfolulely  nothing  toward 
its  advancement.  The  knowledge  of  Medicine  in  his  time,  owed  to  him 
great  things ; but  the  fcience  of  Botany  not  the  lead  improvement.  It  ap- 
pears to  have  had  one,  and  but  one,  great  parent,  Theopiiras  rus.  The 
writings  of  that  author  were  open  to  Dioscorides  ; but  his  plan  did  not  re- 
quire that  he  Ihould  ufe  them:  nor  did  his  genius  lead  toward  thofe  refearches, 
into  which  the  other  had  opened  a plain  tho’  utterly  negledled  path.  As 
to  the  knowledge  of  particular  Plants,  it  is  thought  the  world  owes  much 
to  Dioscorides,  becaufe  he  has  given  longer  deferiptions  than  the  elder 
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G.eek;  but  more  of  this  appears  than  is  real : the  defcriptions  of  Theo- 
phrastus, tho’  very  fliort,  are  and  expreffive  : thofe  of  Diosco- 

RiDES,  tho’  they  confid;  of  many  words,  and  promife  great  difhndlion,  yet 
are  perplexed  in  the  cxpredion,  and  often  confufed  with  circumdances  that 
cannot  be  reconciled  to  the  reft  of  the  account.  It  may  be  proper  to  pro- 
duce one  inftance.  In  his  hiftory  of  the  Plant  he  gives  a defcription 
containing  many  articles,  and  which,  tho’  not  altogether  free  from  confu- 
fion,  yet,  in  the  capital  points,  agrees  fo  perfedl'ly  with  our  Garden  Va- 
lerian, that  it  appears  evident  this  fpecies  was  meant;  till  we  come  to 
the  laft  fentence,  in  which  he  fays,  its  Flower  is  like  that  of  the  Narcis- 
sus, but  larger,  and  more  delicate.  What  fhould  we  think  of  a Valerian 
with  Flowers  like  Daffbdills,  but  as  a creature  of  the  author’s  fancy  ? A 
monfter  not  to  be  produced  by  nature  ! Yet  it  is  certain,  this  celebrated 
Greek  has  railed  an  Herb,  whofe  Root,  and  Stalk,  and  Leaves  are  true 
Valerian  ; and  hung  upo.n  it  thefe,  as  it  would  appear  from  the  exprefiion, 
Enormous  and  Prepofterous  Flowers.  It  is  plain,  that  Diosccrides  knew 
the  Daffodill,  and  knew  it  by  the  name  mpy-ia-o'c^,  Narciflus ; for  he  has  de- 
fcribed  it  carefully,  in  the  fame  work  : diftinguiihing  the  two  peculiar 
kinds,  that  with  the  yellow,  and  that  with  the  red  inner  circle.  But  the 
difficulty  may  be  explained.  was  the  name  of  Daffodill  in  Dio- 

scoRiDEs’s  time;  but  it  had  been  early  given  to  another,  and  that  a very 
different  Plant ; one  that  has  fo  much  of  Valerian  in  the  Flower,  that  it  is 
called  to  this  time  Red  Valerian.  Tire  name  vxpz:(rcrc^  ftill  continued  to 
be  ufed  for  that  Plant,  as  well  as  for  the  Daffodill,  when  this  author  wrote ; 
and  it  is  not  a rafh  thought,  that  this  Plant,  and  not  the  Daffodill,  is  what 
he  meant  here  ; and  was  alfo  the  Narciffus  of  the  Roman  Poets* 

Virgil  may  have  meant  this  Red  Valerian,  in  all  the  places  where  he 
has  named  Narciffus;  and  he  certainly  does  in  many  of  them.  The  Nar- 
cilfo  Floreat  Alnus,  in  the  Eighth  Eclogue,  may  mean  any  Flower ; for 
there  is  no  charadfer  or  defcriptive  mark  annexed  to  the  name  there  ; and 
in  the  fecond,  it  is  mentioned  as  indiftinflly.  But  there  are  other  paffages 
where  fomething  more  is  faid  ; and  all  agreeing  not  with  the  Daffodill, 
but  Red  Valerian.  V/ben  in  the  fourth  Georgick,  he  names  the  Tears 
of  the  Narcissus,  and  the  tough  and  vifcous  juice  of  its  rind ; 

Narcissi  lacrymam  et  lentum  de  cortice  gluten  ; 

and  employs  the  bees  in  gathering  it  for  the  foundation  of  their  combs;  it 
is  probable,  he  means  Red  Valerian,  of  which  bees  are  very  fond, 

and 
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and  in  the  rind  of  which,  toward  the  bafes  of  the  Flowers,  there  Is  a very 
tough  juice  : for  the  Daffodill  is  not  of  the  number  of  their  favourite  Flerbs. 
The  Purpureus  Narcijfus  of  the  fifth  Eclogue  alfo,  is  more  likely  to  mean 
the  Flower  of  this  Plant,  which  is  entirely  purple,  than  that  of  the  Purple 
circled  Daffodill,  the  principal  part  of  which  is  white  : and  finally,  when 
in  the  fourth  Georgick  he  adds,  the  time  of  the  Narciffus  blowing,  and  a 
defcriptive  mark  of  its  tufted  Flowers, 

Sera  comantcm  Narcissum, 

it  is  not  probable  he  meant  the  Daffodill ; becaufe  tho’  there  are  late  flower- 
ing fpecies,  the  ancients  celebrated  only  thofe  of  Spring  : nor  is  it  poflible 
he  fhould  give  the  epithet  comantem  to  any  Narcissus,  except  the  Red 
Valerian.  The  Romans  exprelfed  by  Coma,  the  Tufted  Summit  of  a ’ 
Plant,  formed  of  numerous  little  Flowers,  and  refcmbling,  in  fome  de- 
gree, a head  of  hair  : this  agrees  with  the  Red  \’alerian,  but  is  wholly  un- 
applicable  to  the  Daffodill.  Columella,  in  his  book  of  Gardens,  is  yet 
more  dilfindl:,  he  calls  the  Flowers  of  the  Narciffus, 

Narcissi  Comas. 

Alluding  plainly 'to  their  Slendernefs,  and  Number  on  the  Stalk,  wliich 
even  in  the  Many-flowered  Daffodills  is  fmall,  but  in  the  Red  Valerian 
very  great.  It  has  been  proved  abundantly,  that  what  the  Latins  meant 
by  Coma,  fpeaking  of  Plants,  was  a complex  Tuft,  made  of  innumerable 
fmall  Flowers.  They  called  the  Panicle  or  Tuft  of  the  P^eed  firft  by  this 
name;  and  afterwards  whatever  was  formed  like  it;  whence  afterwards 
the  Poets  applied  it  figuratively  to  the  innumerable  Leaves  which  formed 
the  bufhy  heads  of  Trees.  The  flendcrnefs  and  length  of  the  Red  Va- 
lerian Flowers  agree  happily  with  the  idea  of  hairs;  but  there  is  nothing 
in  the  Daffodill  that  bears  the  leaft  allufion  to  them. 

Upon  the  whole,  there  is  the  greatefl  probability,  that  the  ancients 
gave  the  name  Narciffus  both  to  the  Daffodill  and  Red  Valerian  ; as  we 
even  yet  give  the  fame  name,  in  many  cafes,  to  two  Plants  abfolutely  dif- 
ferent. It  is  impoffible  Dioscorides  could  compare  the  Flowers  of  Va- 
lerian to  the  firfl:  of  thefe,  the  Daffodill  : but  none  can  wonder  he  fhould 
liken  them  to  thofe  of  the  latter ; which,  tho’  it  was  plainly  known  to  the 
ancients,  has  no  other  name  among  them  : late  writers  have  made  it  a 
Valerian,  from  the  refemblance  of  its  Flowers  to  thofe  of  this  very  Plant. 

This 
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This  reconciles  the  difficulty;  for  the  Flowers  of  Wild  Valerian  are 
not  only  like  thofe  of  this  Narciffiis,  but  their  difference  is  exadly  what 
Dioscorides  expreffes;  they  are  larger  at  the  opening,  and  their  colour  is 
not  a bright  red  as  in  thofe  ; but  a whitiffi  Purple.  If  this  be  the  cafe, 
and  this  the  Plant  to  which  the  Valerian  Flowers  are  compared  by  Diosco- 
rides, tho’  the  refemblance  be  fufficient  to  juftify  the  comparifon,  the 
author  is  inexcufable  in  referring  to  an  Herb  under  the  name  Narciffus, 
which  himfelf  has  no  where  mentioned  or  defcribed  ; when  he  had  treated 
at  large  of  another  Plant,  the  Daffodill,  which  is  not  the  thing  here 
meant  under  the  name  Narciffus : it  could  be  only  thought  thet  he  referred 
to  the  Plant  of  which  himfelf  had  treated  by  this  name,  when  he  ufcd 
it  in  the  prefent  inftance ; but  it  appears  too  plainly,  that  it  was  to  the 
Narciffus  of  other  and  earlier  authors  he  refembled  Valerian,  and  not  to 
the  Plant  himfelf  had  defcribed  under  that  term.  From  this,  and  other 
circumflances  too  like  this,  it  appears  a doubt  to  me,  whether  Dioscorides 
underflood,  or  had  ever  fludied  Botany.  The  nature  of  his  undertaking 
led  him  to  fpeak  of  Plants ; and  he  did  well  and  wifely  to  annex  defcrip- 
tions ; but  to  afcertain  their  virtues  was  his  great  aim  ; and  it  is  not  impro- 
bable he  colledfed  from  others  thofe  accounts  which  he  has  given  us  of 
their  forms,  and  colours.  I would  not  depreciate  a venerable  name ; nor 
has  this  obfervation,  properly,  any  fuch  tendency.  Dioscorides  propofed 
himfelf  to  the  world  as  a phyfician,  and  he  appears  to  have  been  a very 
great  one  ; but  he  plainly  was  no  Botanift. 

Therefore  we  flill  fee  the  long  period  of  the  negledl  of  Botany  con- 
tinued. Four  centuries  had  paffed  from  Theophrastus  to  the  time  of 
Dioscorides,  and  no  advance  had  been  made  : even  this  great  man,  whofe 
ex.tenfive  undertaking  led  him  to  treat  of  Plants,  yet  confidering  them  only 
as  medicines,  added  but  a few  to  the  Objedts  of  the  Science ; and  nothing 
to  its  progrefs  in  Philofophy. 


CHAP.  IV. 

The  BOTANY  of  P L I N Y. 

AS  we  know  nothing  of  Botany  as  a Science  before:  Theophrastus, 
the  Grecian  empire  gave  the  world  no  author  after  him  : the  fub- 
jedt  feems  to  have  flept  among  the  poliffied  world  from  that  time  to  the 
period  of  the  Roman  Pompey.  His  vidlory  over -Mithridates,  gave  it  a 
VoL.  I.  D new 
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new  birth  among  the  world  of  letters.  What  that  celebrated  prince  knew 
of  Plants,  and  of  their  virtues,  appear'd  of  fo  much  importance  to  the 
wife  Romans,  that  the  Conqueror  ordered  the  writings  of  Mithridates  to 
be  tranflated  by  Lenaeus  *,  and  men  applied,  in  fome  degree,  to  the  ftudy : 
yet  they  made  fmall  advances.  Cato,  and  Valgius,  and  Varro,  are 
the  principal  names  celebrated  on  this  account : but  a few  obfervations  on 
the  virtues  and  ceconomical  ufes  of  a very  fmall  number  of  Herbs,  was  all 
the  world  obtained  from  their  refearches.  Antonius  Musa  and  Euphor- 
Bus,  born,  as  it  Ihould  feem,  to  bring  the  Grecian  medic  arts  to  Rome, 
grew  famous  about  the  fame  time.  The  former  of  thefe  is  celebrated  for 
a treatife  on  the  Plant  Vetonica,  the  firft  of  the  Botanical  Monograph!. 

We  have  the  name  alfo  of  an  ^Emilius  Macer,  of  whom  we  read  in 
Ovid,  and  who  wrote  in  verfe  of  Plants ; but  by  all  we  know,  this  aUo 
was  limited  to  their  virtues;  a poem  not  botanic  but  medicinal.  Bassus 
and  Niger  wrote  in  Greek  of  Plants,  fome  fmall  time  before  Dioscori- 
DES,  but  if  that  author’s  account  of  them  be  true,  if  the  one  was  prolix 
and  idle  in  his  manner,  an  ignorant  and  injudicious  compiler  ; and  the  other 
took  Aloe  to  be  a mineral  ; we  need  not  much  lament  the  lofs  of  what 
they  wrote.  Thefe  Columella  followed,  eminent  for  his  account  of  the 
ancient  Hufbandry ; but  what  he  has  written  of  the  Field  Plants,  or  Gar- 
den Flowers,  adds  nothing  to  the  Botanic  Science.  Of  Dioscorides  we 
have  fpoken  ; and  a fmall  period  after  him  came  Pliny. 

This  name,  treated  too  often  with  an  implicit  reverence.  Truth,  and  a 
ftridf  enquiry  into  the  Hiftory  of  Botany,  would  oblige  Candour  itfelf  a 
little  to  prophane.  Pliny  muft  not  be  ranked  among  the  original  writers; 
nor  can  it  be  faid  this  fcience  owed  to  him  any  new  light,  or  the  lead:  ad- 
vance toward  improvement.  Flis  merit  is  that  of  a Colledtor  only ; but  as  ^ 

he  gathered  from  the  writings  of  authors  now  loft,  his  work  is  highly  valu- 
able. Perhaps  the  botanical  part  has  lefs  worth  than  moft  of  the  others  ; 
but  this,  if  ufed  with  caution,  is  not  without  its  merit.  As  he  colledled 
generally,  all  that  he  has  put  down  is  not  of  equal  authenticity.  The  works 
of  Theophrastus  and  of  Dioscorides  plainly  were  before  him  ; and  he 
has  taken  from  them  largely  : other  ftrange  matter  has  its  place  among  what 
he  has  thus  colleded ; and  probably  we  owe  it  to  the  BafTus  and  the  Niger 
named  before,  or  to  one  or  other  of  thofe  authors,  whom,  tho’  not  much 
to  their  honour,  Dioscorides  quotes  as  having  written  a little  before  him, 
Jolas,  and  Tarentinus  Niceratus,  another  Niger,  and  a Diodo-? 

Tus  condemned  to  eternal  memory,  by  their  imperfedfions.  All  thefe 
were  before  Pliny  ; therefore  he  might  ufe  their  writings,  and  by  a great 
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deal  of  his  matter,  and  their  charaders,  it  is  probable  he  did  j therefore 
thb’  his  great  work  is  an  epitome,  as  it  were,  of  the  Grecian  and  early 
Roman  knowledge,  it  mufi;  he  ufed  with  extreme  caution,  cr  it  will  lead 
the  reader  into  flrange  errors.  It  is  evident,  he  underflood  no  Botany  ; 
nor  had  any  knowledge  of  the  Plants  concerning  which  we  find  fo  many 
chapters  in  his  work  ; he  owed  principally  to  the  Greek  writers  what  he 
has  faid  of  them,  and  unhappily  he  was  but  a very  indifferent  mafter  of 
their  language.  This  appears  plainly,  becaufe  we  have  the  originals  in 
many  inftances,  and  can  judge  of  his  tranflations.  Thefe  are  the  imper- 
fedions  of  Pliny  ; but  guarding  againft  the  errors  to  which  thefe  might 
feem  to  lead,  we  find  a great  deal  of  knowledge  in  his  work,  not  to  be 
meet  with  in  the  others. 

From  Theophrastus  to  Dioscorides,  tho’  a period  of  between  three 
and  four  centuries,  Botany  had  been  fo  little  regarded,  that  not  altoge- 
ther a hundred  Plants  were  added  to  the  original  Catalogue  : but  the  ac- 
count wears  a new  face,  from  Dioscorides  to  the  time  of  Pliny  ; and 
it  is  to  that  laborious  Greek  we  probably  are  to  attribute  the  advantage. 
His  writings  feem  to  have  raifed  a fpirit  of  enquiry  in  the  curious  world, 
upon  a fubjed  which  had  flept  fo  long : And  the  period  between  him  and 
Pliny,  which  cannot  reafonably  be  accounted  more  than  thirty  years, 
added  at  lead  four  hundred  Plants.  Pliny  names,  and  in  fome  degree 
dcfcribes,  more  than  a thoufand  fpecies.  The  fubjed  is  darted  in  his 
twelfth  book,  and  is  continued  to  the  twenty-feventh.  It  makes  within  a 
few  pages  half  his  vaft  work. 

Pliny  fets  out  with  a bold  and  lingular  principle,  that  Vegetables  have 
a f)ul.  What  the  more  referved  Theophrastus  called  the  Principle 
OF  Life  in  Plants,  the  Roman  dignifies  with  that  fuperior  name  ; diftin- 
guilliing  it,  however,  from  the  foul  of  animals,  as  of  a fubordinate  kind. 
We  mud  not  wonder  at  this  thought  in  Pliny,  for  Soul  with  him  meant 
lefs  than  we  are  taught  to  underdand  of  it : he  confiders  Soul  as  the  Seat 
of  Life  ; and  tho’  he  had  been  taught  by  that  Hipparchus,  whom  all 
ages  celebrate,  to  account  the  Soul  of  Man  a part  of  the  Heavenly  Ef- 
fence,  yet  he  defpifes  thofe  who  held,  as  he  exprefies  it,  the  vain  and  idle 
thought,  that  it  exided  after  death.  We  know  hence  what  he  means,  by 
that  he  calls  the  Soul  of  Plants,  a fubtle  fomething  upon  which  their 
growth  depends  j and  which  perifhing  with  them,  there  ccafes  utterly.  This 
is  all  the  addition  Pliny  made,  if  it  may  be  called  an  addition,  to  the 
Philofophy  of  Plant?. 
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In  his  arrangement  of  the  fubjedls,  he  adopts  the  received  divifion  of 
Vegetables,  into  Trees,  Shrubs,  and  Plants,  beginning  with  the  Trees ; but 
he  is  very  vague  in  his  fubordinate  diftindlions.  As  there  is  nothing  philo- 
fophic  in  his  manner,  the  matter  on  which  he  feems  to  bellow  moll  atten- 
tion, is  rather  hillorical  than  botanic  : the  periods  when  foreign  Trees 
were  firft  introduced  into  Italy,  and  the  inventors,  or  times  of  the  inven- 
tion, of  cutting  them  into  various  forms  for  gardens,  are  his  firll  confidera- 
tions:  from  thefe  he  enters  on  the  foreign  Trees  which  produce  Drugs 
and  Spices  ; but  he  acquits  himfelf  in  this  part  with  lb  little  knowledge, 
that  he  firll  fays,  the  Pepper  grows  on  a Tree  like  the  Juniper  ; and  after- 
wards, in  the  fame  chapter,  that  it  is  a fmall  Shrub  like  the  Myrtle  : quo- 
ting their  accounts  who,  as  he  fays,  had  raifed  it  at  that  time  in  Italy.  Of 
Sugar  he  knew  fomewhat  more  ; and  we  find  by  him,  that  the  Romans 
had  it  from  India  and  Arabia  ; he  defcribes  it  as  a honey-like  con- 
cretion from  a Reed.  In  the  rell  of  the  twelfth  book,  there  is  a great 
deal  of  information,  concerning  the  early  Hillory  of  Drugs,  but  intermix- 
ed with  abundance  of  abfurdity  and  error.  He  only  can  gather  knowledge 
from  it,  who  firll  very  well  underflands  the  fubjebl. 

His  next  book,  in  its  firll  chapters,  treats  profelledly  of  Unguents  j and 
is  hillorical,  but  not  correct.  After  thefe  the  Palm,  and  many  other  trees, 
are  treated  as  in  the  preceding  part,  fo  wildly,  that  Paper  coming  into  con- 
fideration,  leads  him  to  an  hiflory  of  the  books  of  Numa.  The  four- 
teenth book  contains  his  account  of  Fruit  Trees.  He  introduces  this  with 
fome  very  whimfical  cenfures  upon  Virgil,  whom  he  reckons  happy  to 
have  efcaped  thofe  of  the  world.  A great  deal  may  be  learned  from  what 
he  has  recorded  of  the  old  management  of  the  Vine,  and  the  various 
kinds  of  Wine  ; tho’  we  negledt  the  Arabian  kind,  which  made  barren 
women  fruitful,  or  that  Traezaenian  liquor  which  rendered  the  men  impo- 
tent. The  fifteenth  book  purfues  the  fubje<fl  of  the  former  ; treating  of  other 
Fruit  Trees;  but  that  fucceeding,  is  lefs  regular.  The  honorary  ufe  of 
Leaves  in  Crowns  and  Garlands,  has  its  place  there  ; and  after  this,  many 
of  the  Fruit  Trees  are  treated  of  dillintflly,  and  with  great  erudition. 
There  are  in  this  book  alfo  fome  approaches  towards  the  Vegetable  Philo- 
fophy.  We  fee  whence  this  part  was  colledfed  ; but  it  is  not  a fubjed;  on 
which  Pliny  fucceeds  happily.  The  next  treats  of  the  Culture  of  Trees; 
and  of  Manures,  and  the  general  Drefling  of  Land.  The  diredions  of 
Theophrastus  are  transferred  hither  : and  a great  deal  is  added  to  them. 
The  articles  of  Grafting,  and  the  reft  of  the  Gardener’s  arts,  are  not  let 
down  in  all  parts  fo  clearly  as  might  have  been  vviftied  ; but  we  find  the 
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Romans  knew  them  thoroughly.  There  are  pafTages,  in  this  author,  on 
the  fubjeft,  from  which  we  may  even  now  gather  much  inftrudion.  The 
Vine  alfo  is  here  conlidered  farther  than  in  the  former  articles,  and  with  a 
great  deal  of  knowledge.  The  eighteenth,  nineteenth,  and  twentieth  books, 
contain  the  practice  of  the  Greeks  and  Romans  in  common  Gardening 
and  Agriculture  : and  in  the  end  of  the  lafl  of  thefe  there  is  introduced 
alfo  fomething  medicinal.  The  fubjedt  of  his  next  book  is  of  Flowers  j 
and  as  they  yield  honey,  the  management  of  Bees  is  introduced  among 
them.  The  twenty  fecond  treats  of  a mixed  multitude  of  Herbs,  and  a 
fecond  time  of  Honey;  and  the  two  next,  give  the  medicinal  virtues  of 
many  Trees  and  Plants,  chiefly  from  Dioscorides.  The  twenty  fifth 
book  fets  out  with  what  would  have  been  a more  regular  Exordium  for 
the  whole,  a kind  of  Hiflory  of  Botany  : the  red:  of  this,  as  alfo  the  fuc- 
ceeding  Book,  give  the  medicinal  virtues  of  feveral  more  Plants,  with  fome 
farther  flight  account  of  them.  Finally,  the  lafl,  or  twenty  feventb,  tho’ 
lefs  methodical  than  all  the  reft,  is  full  of  ufeful  matter ; but  this  is  ftrange- 
ly  mixed  with  impertinence,  and  perplexed  with  error.  Whatever  the  au- 
thor’s colledtions  contained,  that  could  not  eafily  be  brought  into  the  other 
books,  feems  to  be  thrown  together,  without  order,  in  this : and  fo  con- 
cludes his  Botany.  By  this  fketch  of  the  writings  of  Pliny  on  the  fub- 
jedl  of  Plants,  it  will  appear  that  they  confift  of  a diforderly,  and  ill  rang- 
ed colledtion  of  various  things,  compiled  from  different  authors  : and  it 
will  be  found,  thefe  too  often  contradidted  one  another.  Pliny,  who 
pat  down  all,  is  therefore  faid  to  have  been  fometimes  at  variance  with 
himfelf ; probably  he  never  gave  the  laft  finiflflng  to  his  work  : w^e  know 
an  unexpedted  death  furprized  him.  But  while  vve  regret  the  imperfedtions 
and  confufion  of  this  vaft  compilation,  which  he  has  left  behind  him,  we 
cannot  but  allow  its  ufe  and  value. 

The  Fate  of  Botany  in  this  period  refembles  that  in  the  preceding  : Me- 
dicine was  improved  by  the  addition  of  a great  number  of  Drugs  ; but 
the  fcience,  from  whofe  ftores  thefe  were  furnifhed,  languifhed.  The 
Hiflory  of  Botanical  Writers,  is  a common  fubjedt : Gesner  is  eminent  in 
it,  and  Fuechsius,  from  whom  the  careful  Tournefort  has  compiled 
his  juft  and  judicious  account,  deferves  more,  perhaps,  of  the  world,  as 
an  Hiftorian  than  a Botanift.  One  could  not  wifh  to  follow  better  leaders. 
But  the  immediate  fubjedt  here,  is  not  a hiflory  of  the  authors,  but  of  the 
fcience:  the  two  confiderations  are  intimately  connedted  : and  this  moft 
effential  part  has  been  the  leaft  regarded.  It  can  only  be  traced  thus  in 
their  works. 
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CHAP.  V. 

Of  the  State  of  Botany,  from  Pliny  to  the  Time  of 
the  Arabians. 

'“T^H  E Romans  had  been  waked  to  a fenfe  of  the  importance  of  a know- 
ledge  of  Plants  by  Dioscorides;  tho’  the  Greeks,  celebrated  as 
they  were  in  all  other  arts,  had  not  caught  from  their  own  Theophras- 
tus the  facred  fire  of  fcience.  That  curious  fubjedl,  the  Philofophy  of 
Plants,  had  lain  negledled  all  this  period,  and  was  to  lie  in  that  dead 
fiate  much  longer;  but  from  the  time  of  Pliny,  Plants,  fo  far  as  they 
concerned  medicine,  or  the  ufeful  arts,  became  greatly  regarded.  Rufus 
wrote  of  them  in  this  light  under  Trajan  ; and  after  him  Palladius 
became  eminent  in  the  whole  art  of  Agriculture  : fo  far  as  Plants  were 
concerned  within  the  limits  of  this  fubjccff,  he  treated  of  them,  but  no 
farther.  The  Romans  extended  the  ufes  of  Herbs,  but  the  fcience  of 
Botany  was  more  known  in  early  Greece.  About  a hundred  and  fifty 
years  after  Christ,  Galen  appeared  upon  the  theatre  of  the  world  ; a 
Greek,  as  Dioscorides,  tho’  under  the  Roman  empire.  He  has  been 
celebrated  highly ; and  tho,’  perhaps,  he  deferves  lefs  than  feme  have  faid, 
his  merit,  the  value  of  his  writing',  is  confiderable.  An  attention  to  the 
hiftory  of  drugs,  polTcfied  him  even  to  enthufiafm  : not  content  with  what 
he  faw  of  them,  or  what  he  heard  or  read  concerning  their  hiftory,  he 
vifited  the  places  whence  they  came  ; Lemnos,  for  its  earth  ; and  Paleftine, 
to  fee  the  Opobalfamum. 

Plants,  which  make  fo  confiderable  a part  of  the  Materia  Medica, 
fhared  his  attention  in  a juft  proportion  ; but  ftill  it  was  as  a Phyfician 
that  he  confidcred  them  ; not  as  a Botanift.  He  feems  to  have  been  ac- 
quainted with  about  five  hundred.  Their  virtues  were  the  objedt  of  bis 
fearch : and  thefe  he  has  charadtered  accordir^  to  certain  degrees  of  their 
imagined  general  qualities,  hot,  cold,  moift,  dry,  and  the  like. 

Galen  does  not  appear  to  have  attended  to  the  improvement  of  Botany, 
or  if  he  had,  the  talk  had  been  too  great  for  him.  The  fcience,  which 
had  rofe  with  Theophrastus,  continued  to  decline,  and  was  now  fink- 
ing faft  into  barbarifm.  A confufion  of  names,  and  ill  conceived  de- 
feriptions,  obfeured  the  little  light  which  had  once  (hone  upon  the  fubjedl ; 
and  all  tended  faft  to  general  ignorance.  Pliny  had  condemned  the  ufe 
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of  Figures  of  Plants ; and  Galen  laughs  at  thofe  who  Ihould  think  to 
learn  a knowledge  of  them  from  defcriptions.  Such  as  wilhed  to  know 
their  forms,  were  told  there  was  no  way  but  by  their  being  fliewn  to  them  : 
and  thus  Botany,  even  by  the  authority  of  thofe  who  had  moft  credit  with 
the  world,  became  reduced,  from  a regular  and  noble  fcience,  to  a pi- 
tiful and  precarious  art ; v/hich  men  were  to  learn  by  rote  from  one  an- 
other. This,  tho’  they  did  not  feem  to  fee  fo  much  who  propofed  it, 
flruck  at  the  root  even  of  its  utility:  for  it  was  in  vain,  the  ancients  in- 
formed men  of  the  virtues  of  Plants,  if  their  names  were  changed.  This 
Galen  fliould  have  forefeen  muft  happen,  when  the  knowledge  of  them 
was  taught  in  fo  precarious  a manner  ; and  it  had  already  happened : for 
Galen  did  not  know  many  of  the  Plants  of  Theophrastus;  nor  did 
thefe  verbal  indruftors,  fuch  as  they  were,  well  underdand  one  another. 
This  at  once  fliews  the  mifery  of  a negledl  of  fcience ; and  places  in  a 
light  o*f  jud  regard,  the  modern  fixed  and  eternally  edablithed  didinc- 
tions. 

Oribasius  followed  Galen  ; his  countryman,  and  long  his  difciple : 
we  find  in  him  an  indance  of  the  unhappy  truth  jud  named  ; and  we  find 
little  more.  Galen  knew  fcarce  half  the  Plants  of  Plinv,  and  Oriba- 
sius did  not  know  thofe  of  Galen.  Error  is  always  the  Parent  of  more 
error.  -All  that  is  ufeful  in  this  author,  he  had  from  Galen  ; but  he 
has  debafed  the  dudy  with  puerile  imaginations. 

Aetius  followed,  or  was  cotemporary  rather  with  the  latter  years  of 
Oribasius,  another  Afiatic  Greek,  as  he  and  Galen  were.  He  was 
a mere  compiler,  and  a very  indifferent  one,  fo  far  as  Botany,  our  fubjedl, 
is  concerned.  Trallian  came  next;  and  he  difclofed  a fpirit  more  free 
and  fit  for  fcience.  He  dudied  things  themfelves,  not  the  defcriptions 
of  them;  and  he  often  diffents  from  Galen,  where  truth  demanded  it, 
tho’  he  allows  that  author  the  high  epithet  of  Divine.  It  was  happy  for 
the  age,  that  fuch  a man  arofe  as  a Phyfician ; and  it  had  been  well  for 
Botany,  if  a genius  fo  much  of  the  original  damp,  had  diredled  his  thoughts 
more  that  way ; but  it  was  then,  and  it  continued  long  after,  an  unre- 
puted fcience. 

Another  Afiatic,  ^Tgineta,  arofe  a little  after;  a phyfician  and  a 
fcholar,  who  mud  be  named,  becaufe  he  treated  of  Plants,  but  not  dif- 
tinguifhed  by  the  title  of  Botanid.  He  made  an  abridgment  of  the  works 
of  Galen  and  his  fird  followers.  In  this  work  he  could  not  omit  to 
name  many  Plants ; but  he  added  nothing  to  the  dore. 
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Such  Is  the  Hiftory  of  Botany  during  the  empire  of  the  Romans.  Th"^ 
rudiments  of  the  fclence  were  Imported  from  Old  Greece  j but  tho’  Greeks 
wrote  afterward,  thefe  were  very  little  extended. 


period  the  third. 

The  State  of  BOTANY  among  the  ARABIANS. 
CHAP.  VI. 

The  Revival  of  the  Science  under  the  Caliphs. 

'^HAT  knowledge  of  the  Vegetable  World,  which  Egypt  learned 
from  the  Chaldceans,  and  which  being  received  in  early  Greece,  was 
there  exalted  to  a fclence,  declined  during  the  Roman  empire,  and  died 
with  it.  That  people  had  negledted  it  extremely ; and  tho’  many  Greeks, 
celebrated  for  their  knowledge,  wrote  under  their  government,  the  befl: 
they  did  w’as  copying  their  mafters.  We  now  mufl:  view  the  fcience  in 
another  JEra.  After  a period  of  more  than  three  hundred  years,  wherein 
this  and  all  other  learntd  arts  lay  utterly  uncultivated.  Botany  revived 
among  the  Arabs. 

In  the  year  of  Christ  754,  the  fecond  Caliph,  Al  Mansur,  a 
philofopher  and  fcholar,  fired  with  the  praife  bellowed  upon  the  Grecian 
knowledge,  gave  order  that  the  mod  valuable  of  the  writings  of  that 
-people  fliould  be  tranflated  into  his  language.  Something  was  done:  but 
the  great  path  he  opened  lay  untrodden  after  him,  till  the  feventh  Caliph, 
Al  Mamunem.  This  patron  of  the  ufeful  arts,  applied  with  a new 
fpirit  to  w'hat  Al  Mansur  had  fo  w’ell  begun  : he  fought  from  Greece, 
by  embafiies,  whatever  writings  were  mod:  refpedled  in  their  philofophy  ; 
and  fcience,  in  the  year  832,  took  root  among  his  people.  He  who  had 
thus  obtained  the  Grecian  writings,  invited  next,  by  his  liberalities,  all 
the  learned  to  join  in  an  undertaking  of  tranflating  them  : peculiar  names 
among  thefe  people,  now  grew  eminent  in  medicine  and  in  philofophy  : 
each  had  his  deftined  part  in  the  great  workj  and  the  Caliph  him- 
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felf,  from  time  to  time,  infpefled  their  progrefs,  andjoinedintheirre- 
fearches. 

Botany  now  put  on  a better  face  ; and  promifed  more  in  this  new 
region  than  any  where,  excepting  in  her  native  foil.  Ages  had  pafled 
fince  their  days  vvhofe  writings  now  became  once  more  the  bafis  of  all 
knowledge;  and  much  had  been  done,  and  much  known,  tho’  rudely  and 
irregularly  hitherto,  among  the  Arabians  themfelves.  This  they  added  to 
the  {lores  they  drew  from  the  old  Greece  j and  they  became  adopters 
and  improvers  of  Botanic  Knowledge:  not  content  to  be  what  the  late 
Greeks  had  been,  mere  Haves  and  copyids  of  their  predeceffors.  Thefe 
Arabs  were  an  intermediate  race  between  the  Greek  andRom.an  dates,  and 
ours ; and  it  is,  indeed,  to  them  Europe  owes,  much  more  than  to  any 
others,  its  prefent  knowledge  of  medicine. 

Serapio,  the  fird  in  point  of  time,  perhaps  alfo  the  fird  in  genius, 
among  the  Arabs,  lived  in  the  days  of  that  fecond  Caliph  who  undertook 
the  introduction  of  the  Grecian  arts  among  his  people  : perhaps  it  is  to  this 
writer  we  owe  the  attention  which  that  Caliph  fhewed  to  them.  He  col- 
lected whatever  he  could  find  relating  to  medicine,  among  the  authors 
either  of  Greece  or  his  country,  reduced  all  to  order,  and  enriched  the 
compilation  with  much  knowledge  of  his  own.  He  knew  feveral  of  the 
Greek  Plants  well;  and  afcertaining  the  before  vague  and  uncertain  mean- 
ing of  their  names,  made  thus  the  fird  advance  among  the  Arabs,  toward 
the  improvement  of  Botanic  Knowledge. 

Razis  appears  confiderable  after  Serapio,  and  he  had  opportunities 
to  have  done  much  more  than  the  other.  Serapio  lived  before  and  dur- 
ing the  time  of  the  fird  attempt  to  introduce  the  Grecian  learning  into 
his  country  ; but  Razis  followed  after  almod  two  centuries,  within  which 
period  that  feventh  Caliph  had  appeared,  who  perfected  the  work  the  fe- 
cond had  begun ; and  when  all  the  Grecian  knowledge  had  been  almod 
a hundred  years  familiar  in  his  country.  That  part  of  the  Materia  Me- 
dica  which  is  obtained  from  Plants,  led  Razis  to  fpeak  upon  this  fubjeCt ; 
but  It  makes  only  a fmall  article  of  his  works ; and  all  we  learn  from  it  is, 
that  tho’  Botany  had  continued  advancing,  rather  than  declining,  from  Se- 
RAPio’s  time  to  his,  it  yet  had  received  but  little  addition. 

Dioscorides  and  Galen  were  the  oracles  of  the  fucceeding  Avi- 
cenna ; but  he  added  alfo  fomething  from  the  improvements  of  his  coun- 
trymen ; and  fome  portion  of  knowledge,  tho’ dill  lefs,  from  his  own. 
He  feems  to  have  known  many  Plants ; and  it  mud  not  be  denied,  that 
fomething  is  added  to  the  Botany  of  his  country,  tho’  it  be  not  much,  in 
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his  writings.  Actuarius  appeared  foon  after,  an  author  of  a new  kind  : 
a tranflnor  of  the  Arabian  knowledge  into  its  fundamental  Greek.  Such 
changes  fcience  knows,  and  fiich  flrange  journeys.  The  charader  of  Ac- 
tuarius is  formed  of  learning,  diligence,  and  modedy.  He  feledcd 
from  the  earlier  Greeks,  as  well  as  the  Arabians,  and  from  the  whole 
fornud  a iuJic'ous  body  of  medicine  ; in  which  the  Materia  Medica,  and 
Plants,  as  a part  of  it,  have  their  place:  but  if  he  has  added  any  thing  on 
this  head,  it  is  lefs  than  his  predeceflbrs.  Mesue,  a prince,  next  applied 
himfclf  to  the  dudy  of  medicine  among  this  people.  He  lived  about  the 
middle  of  the  twelfth  century  ; and  to  a very  perfedl  knowledge  of  the 
former  writers,  added  many  things,  from  an  extenfive  and  well  confidered 
experience.  Averrhoes  was  cotemporary  with  Mesue;  and,  like  the 
red,  he  compiled  with  care,  and  added  his  own  knowledge.  Galen  was 
his  oracle  concerning  the  virtues  of  Plants ; but  he  feems  alfo  to  have 
known  them  from  his  o.vn  obfervation. 

Ebenbitar,  a more  didinguifhed  name  than  all  the  red,  followed  thefe 
in  the  beginning  of  the  thirteenth  century ; and  clofed  the  Arabian  cata- 
logue. He  dudied  the  whole  Materia  Medica,  but  was  didinguidied  mod 
for  Botany  j and  he  not  only  increafed  the  knowledge  of  it  greatly,  but 
gave  the  icience  itfelf  a new  and  more  refpe<5fed  edimation.  He  travelled, 
as  Galen  had  done,  to  obtain  perfed  knowledge;  and  he  wrote  down 
at' large  his  obfervations  and  difcoverics.  As  the  Botanic  part  of  the  Ma- 
teria xMedica,  had  employed  his  greated  attention,  and  he  had  feen  the 
Plants  themfelves,  in  long  and  repeated  journies,  and  as  he  fpeaks  of  them 
from  what  he  faw,  his  writings  have  a merit  beyond  thofe  of  all  his 
countrymen.  He  at  the  fame  time  extended  and  afeertained  the  objeds 
of  the  fcience  : from  him  may  be  known  the  Plants,  not  of  the  Arabi- 
ans only,  but  many  of  thofe  of  the  old  Greeks : which  we  trace  elfewhere 
in  vain. 
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PERIOD  THE  FOURTH. 

The  Stateof  BOTANY  during  the  BAR.BAROUS 

AGES. 

CHAP.  vir. 

The  Decline  of  Botany  to  an  abfolute  Neglect. 

WITH  Ebenbitar  died  the  Arabian  knowledge;  and  Barbarifni 
overfpread  the  world  : this  and  the  other  fciences  lay  for  a long 
time  negledled.  This  Period  takes  its  date  from  the  latter  end  of  the 
twelfth  century ; and  it  continued  till  the  time  but  little  earlier  than  our 
lateft  ancedors.  Books  were  no  longer  written  on  any  part  of  Medicine ; 
and  the  entire  art  now,  like  Botany  in  a fomewhat  earlier  time,  depending 
on  tradition,  gradually  decayed.  But  it  was  fated,  that  this  fcience,  as  it 
had  its  origin  in  Greece,  fhould  yet  owe  alfo  to  the  Greeks  of  this  period 
a faint  attempt  towards  its  reftoration.  The  firft  Botanic  writer  who  ap- 
pears after  the  juft  celebrated  Arabians,  is  Myrepsus.  Pie  wrote  when 
every  thing  was  yet  obfcured  in  clouds  of  ignorance,  and  appears  himfelf 
with  difficulty,  emerging  from  the  general  barbarifm.  His  language  is  in- 
elegant, and  full  of  ftrange  terms ; and  his  knowledge  of  Plants  is  extreme- 
ly confufed,  not  to  fay  very  imperfetft.  This  dawn  of  a reviving  fcience 
was  afterwards  clouded  over,  and  a more  perfed:  negled  followed.  The 
next  writer  of  thefe  Greeks,  Nicolaus  Propositus,  is  much  inferior 
in  all  refpeds  to  Mvrepsus;  he  is  a crude  collector,  with  plainly  nothing 
of  his  own.  The  next  in  order  of  time  to  him  is  Hildegardis,  and  he 
finks  yet  below  Propositus,  degrading  the  little  knowledge  he  appears  to 
have  collected,  by  puerilities,  and  fuperftitious  folly.  Soon  after  this  flight 
author  appeared  Platearius,  with  fomething  more  of  ftudy  and  defign. 
This  writer  opened  the  fourteenth  century;  and  gave  fome  promife  of  a 
reviving  literature.  His  diftindion  of  the  Vegetable  part  of  the  Materia 
Medica,  is  upon  the  received  plan  of  Tree,  Shrub,  and  Plant,  and  he 
writes  with  fome  knowledge  of  the  fubjeds : poor  in  comparifon  with  thofe 
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of  a much  earlier  date  j but  fuperior  by  many  degrees  to  his  immediate 
predeceflbrs.  Twenty  years  after  Platearius,  Sylvaticus  publiflicd 
a great  work  on  medicine  ; but  he  had  undertaken  more  than  he  could 
perform  ; and  with  a defign  of  explaining  terms,  he  rendered  them  more 
obfcure.  Sylvaticus  lived  about  the  year  1320,  and  he  appears  to  have 
known  little  of  Plants.  The  fame  period  furnilhed  three  other  writers 
fcarce  better  than  the  lad  : thefe  were  Villa  Nova,  Dondis,  and  Pe- 
ter Crescentiensis.  This  latter  wrote  exprefsly  upon  Plants  thro’  a 
great  part  of  his  treatife,  but  with  a degree  of  ignorance  fcarce  to  be 
equalled.  The  miferable  date  of  literature  continued  j yet  men  wrote, 
and  wrote  of  Plants.  More  than  a hundred  years  after  thefe  drange  au- 
thors, Cuba  publilhed  his  Hortus  Sanitatis,  in  14865  and  he  was 
followed  by  Thertona,  De  Bosco  and  Suardus.  The  lad  of 
thefe  wrote  his  Antidotarium  in  1526:  the  others  their  feveral  pieces 
fomewhat  earlier  : all  fpoke  of  Plants,  but  with  mod  perfedl  ignorance ; 
nor  had  they  language  worthy  even  of  their  poor  conceptions.  The  writ- 
ers of  an  earlier  time,  to  whom  they  referred,  were  Ibme  of  the  lateid 
Arabians:  as  to  the  Greeks,  they  did  not  fo  much  as  properly  know  their 
names.  They  fhew  they  could  not  fpell  Hippocrates. 


PERIOD  THE  FIFTH. 

The  STATE  of  BOTANY  at  the  New  Dawn 
of  Literature. 

Thus,  for  four  centuries,  Barbarifm  overfpread  the  world  ; from  the 
days  of  Ebenbitar,  the  lad  of  the  Arabians,  to  the  latter  end  of 
the  fifteenth  century.  Then  dawned  upon  the  world  the  fird  light  of  a 
revival  of  letters ; and  Botany  was  early  regarded  by  thofe  who  fhine  mod 
confpicuous  in  that  undertaking.  It  is  fingular,  that  in  this  fcience  we 
owe  all  to  Greece : there  the  fird  rudiments  of  Botany  were  edablifhed  ; 
and  that  Gaza  was  a Greek,  who  in  a manner  began  the  redoration  of 
learning  at  this  period,  by  a tranflation,  fird  of  Aristotle,  and  then  of. 
Theophrastus,  into  Latin.  This  led  the  way  ; and  the  father  of  the 
fcience  had  afterwards  fo  many  commentators,  that  Botany  was  plainly  a 
much  edeemed  fcience.  The  works  of  this  great  author,  as  they  had  been 
the  original,  became  now  the  fecond  bafis  of  all  Botany;  and  Scaliger 
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and  Constantine,  Heinsius  and  Bod^us  a Stapel,  laboured  to  ex- 
plain his  meaning.  There  wanted,  and  there  yet  wants,  a Botanical  Tranf- 
lator,  to  (hew  us  all  his  merit,  and  to  give  new  improvement  to  the  fci- 
ence.  Hermolaus  Barbarus  followed:  no  more  indeed  than  a Com- 
mentator, but  one  of  a fuperior  excellence  ; and  thefe  were  the  men  the 
age  then  wanted.  It  was  not  likely  fcience  (liould  Ihew  her  long  obfcured 
head  at  once  in  an  original  form  ; the  rudiments  were  fird:  to  be  traced  in 
thefe  early  mafters ; and  Hermolaus  explained  excellently,  the  ac- 
counts of  Dioscorides,  relating  to  the  Botanical  part  of  the  Materia 
Medica.  The  beginning  of  the  fixteenth  century  gave  the  world  Ru- 
ELLius,  a Botanift  and  a Scholar;  who  following  thefe  with  a greater  de- 
gree of  knowledge,  and  fcarce  lefs  learning,  eftablifhed  finally  the  doc- 
trines which  they  had  jud  begun  to  raife.  Botany  began  with  him  to  wear 
the  face  of  a new  fcience.  Others  had  dudied  names,  and  words  ; Ru- 
ELLius  things  : he  was  drilled  in  Plants,  and  for  the  time  very  confider- 
ably  : he  therefore  was  able  to  execute  what  others  had  attempted  vainly  ; 
and  he  told  the  world  what  were  the  Plants  then  known,  which  anfwered 
to  the  names  in  Dioscorides  and  Theophrastus.  From  him  did, 
lince  this  revival  of  letters,  men  knew  what  were  the  Plants  mentioned 
by  the  ancients  ; and  he  is  the  fird  who  for  very  many  ages  had  done 
any  thing  towards  the  advancement  of  the  fcience  of  Botany. 

This  opened  a path  into  which  many  followed  ; and  from  Ruellius 
we  may  judly  date  the  JEra  of  Reviving  Botany.  Marcellus  Virgi- 
Tius  came  next  after  him,  a lover  of  Botany,  tho’  of  no  great  knowledge  ; 
faithful  in  his  comments  on  the  old  Greeks,  and  happy  in  the  applica- 
tion of  much  of  Ruellius’s  knowledge.  In  fome  places  he  has  inter- 
preted Dioscorides  differently  from  that  author,  and  always  in  that  cafe 
unhappily.  Monardus  followed  him;  and  while  he  added  a great  deal 
from  his  own  dudies,  he  did  judice  always  to  Ruellius  againd  this  infe- 
rior, tho’  ufeful  writer.  A number  of  interpreters  now  followed  ; Le- 
oNiCENUs  Brassavolus,  Brunfelsius,  Riffus,  the  two  Cordus’s, 
and  Goupylus.  Fuchsius  come  after  thefe,  and  more  than  all  men 
turned  his  mind  to  original  and  additional  knowledge : the  old  Botany  had 
been  enough  dudied  ; and  it  was  time  now  to  look  into  the  book  of  nature. 
Lonicerus  had  (hewn  many  errors  in  the  interpreters  of  Pliny  ; and 
Brassavolus  had  attempted  boldly,  tho’  with  too  weak  abilities,  at 
fomething  new.  Brunfelsius  took  the  fame  path  ; and  tho’  he  added 
fomething,  fucceeded,  upon  the  whole,  but  unhappily.  Thefe,  however, 
all  followed  the  Ruellian  courfej  and  fomething,  from  time  to  time,  was 
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added  to  the  fcience.  Tiie  firfl:  Cordus  fpoke  alfo  of  fome  Plants  from 
his  own  knowledge ; and  the  fecond  of  that  name,  fon  to  this  firft,  befides 
his  comments  upon  Dioscorides,  publithed  A History  of  Plants, 
with  Figures.  He  was  careful  in  his  obfervations,  and  his  defcriptions 
arc  fcarce  otherwife  imperfeft,  than  from  the  want  of  terms,  for  the 
diftindt  parts;  an  imperfcdfion  not  to  be  charged  upon  him,  fo  much  as 
on  the  flate  of  the  fcience  in  his  time. 

Riffus,  who  wrote  a little  before,  and  Amatus  Lusitanus,  who 
followed  this  Cordus,  were  rafli  and  ignorant  commentators  on  the  an- 
cients; prefuming  to  explain  what  they  did  not  underftand.  Lacuna 
had  more  learning,  but  not  much  Botany.  Tragus,  who  appeared  next 
after  thefe,  and  flouriflied  about  the  middle  of  the  fixteenth  century,  was 
a proper  fuccellbr  of  the  laft  Cordus  ; he  ftudied  Vegetables  in  their 
own  rtrudture,  not  in  books  alone.  He  publifhed  a hiftcry  of  Plants,  with 
tolerable  figures;  and  he  has  given  great  light  into  the  German  Flora. 
Cornarius  livcvl  in  the  fame  time,  and  he  made  fome,  tho’  flight  ad- 
ditions to  the  fcience.  He  is  mofl;  known  by  a difpute  with  Fuchsius, 
too  potent  an  antagonifl:.  Goupylus  was  a fcholar,  and  a good  com- 
mentator ; but  he  added  little,  tho’  he  explained  much  : a ufeful,  rather 
than  a great  writer.  Fuchsius  a little  after  publiflied  an  excellent  ac- 
count of  tlie  German  Plants,  with  a gr^at  many  good  figures:  but  Dio- 
scorides is  too  often  the  author  of  the  defcriptions  ; and  they  are  fre- 
quently, therefore,  unlike  the  Plants  : for  the  time  is  not  yet  come,  wlien 
the  Cireck  Botany  is  io  cafily  reconciled  to  what  we  fee  in  Europe.  This 
Fuchsius  wilhed  to  find  ; and  therefore  often  perfuaded  himfelf  he  really 
found  it. 

Rondeletiu*;,  about  the  fame  time,  travelled  in  the  fame  path  with  ad- 
vantage. He  was  happy  in  an  aflbeiate,  Pellicerius,  a dignified  church- 
man; to  whom  thofe  who  envied  Rondeletius,  attributed  his  difeo- 
veries.  He  was  a Naturalifl  of  great  diligence,  and  underflood  very  well 
what  had  been  done  before  him.  Pliny’s  Plants  never  were  fo  juflly  un- 
derftood  as  hy  his  means  ; tho’  in  the  nature  of  the  fubjedf,  there  muft 
be  great  imperfedbion.  About  this  time  alfo,  near  the  middle  of  the  fix- 
teenth century,  England  produced  a kind  of  Botanilb.  Turner’s  Herbal 
was  publilhed  in  1551  : a work  better  fpoken  of  by  foreigners  than  it  de- 
ferves : but  its  early  date  gives  it  fome  claim  to  notice.  Mathiolus,  cele- 
brated for  his  laborious  commentaries  on  Dioscorides,  flouriflied  a little 
after  thefe.  He  had  great  advantages  from  the  many  excellent  writers  who 
had  confidered  that  author  before  him ; but  he  wanted  a real  knowledge 
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of  Plants.  He  has  colIed:ed  boldly,  and  tranfcribed  hadi!y,  upon  this 
fubjed  : fomething  of  this  he  owns  ^ but  more  is  true.  Maranta,  and 
Adam  Lonicerus,  are  allb  to  be  added  to  the  Botanids  of  this  great  pe- 
riod ; the  firll  knew  Plants  well,  and  has  explained  happily  fome  of  the 
obfcure  ones  of  the  ancients;  the  other  was  too  much  obliged  to  Tra- 
gus. 

Botany  was  become  fo  refpeded,  and  fo  fafliionable,  at  this  happy 
period,  that  fome  began  to  imitate  thofe  vencr  :ble  Greeks  who  undertook 
the  longed  voyages,  in  fearch  of  Plants ; a.nd  others,  whom  t’ncir  peculiar 
occafions  called  abroad,  made  this  alfo  a part  of  their  employment.  The 
new  world,  America,  was  ddcovered ; and  Garcias,  and  the  two 
Acostas,  Hernandes,  and  Monardes,  Boxtius,  Piso,  and  Marc- 
grave,  with  many  more,  brought  from  thence,  and  from  the  other  re- 
mote quarters  of  the  earth,  a multitude  of  new  Plants.  The  (lores  in- 
creafed,  new  fpecies  were  known,  and  the  lludy  was  more  cultivated : but 
yet  figures,  defcriptions,  hiflories  cf  the  peculiar  Plants,  were  all ; and  no- 
thing was  attempted  in  the  road  of  Science. 

Daleschamp  appeared  about  the  fame  time  with  thefe,  and  iludied 
the  Vegetables  of  France  carefully.  He  undertook  a General  Hidory  of 
Plants;  and  Molin^us  affiding,  there  appeared,  after  fome  years,  that 
great  work  the  Historia  Lugdunensis  : valuable,  tho’  too  full  of  errors. 
Tabernamontanus  was  nearly  of  the  fame  time;  a curious  obferver 
of  the  forms  of  Plants,  and  of  their  virtues : but  he  took  fo  much  from 
others,  that  it  is  hard  at  this  time  to  fay  what  was  his  own.  Dodon^tus 
had  written  alfo  jud  before  this  period,  adding  fome  Plants  to  the  already 
increafed  number ; a writer  much  obliged  to  others,  but  fair  in  owning  it : 
and  from  a tranflation  of  his  works,  by  Doctor  Priest,  our  Gerard 
put  together  his  Englilli  Herbal.  In  this,  however  much  he  borrowed, 
he  added  fourteen  Plants  to  the  Botanic  Catalogue. 

Gamer ari us  was  another  of  the  Botanids  of  this  period,  happy  in 
his  intimacies  and  conncdlions  with  eminent  perfons,  who  dudied  the  fame 
fubjedbs.  He  was  attentive  alfo  himfe’f  to  the  living  Plants ; and  the  world 
would  have  been  much  indebted  to  him,  if  all  he  wrote,  and  all  he  coi- 
leded,  had  been  publi  bed.  Sarracen,  after  him,  gave  new  lights  into 
many  parts  of  Dioscorides  ; a talk  the  eafier,  becaufe  more  Plants  were 
known : but  his  error,  like  that  of  all  his  predecedbrs,  is  the  attempting 
too  hardily  to  reconcile  the  defcriptions  of  thofe  old  Greeks  to  the  Plants 
of  our  Europe.  Bellonius  mud  be  added  to  the  long  lid  of  Botanids 
of  the  period  whereof  we  now  write;  an  author  who  feems  only  to  have 
I wanted 
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wanted  longer  life,  to  have  demanded  by  his  vi’rltings  immortality;  affidu- 
ous  himfelf,  and  urging  others  to  affiduity.  What  he  has  written  of  Plants, 
flievvs  a difcerning  Ipirit,  and  an  enterprizing  genius. 

In  1573,  Rawwolf  travelled  the  Eaft,  in  fearch  of  knowledge;  and 
tho’  his  obfervations  were  diftradted  by  many  other  objedts,  he  yet  brought 
in  great  additions  to  the  flore  of  Botany.  Guilandinus  and  Prosper  Al- 
piNus  followed,  profeflbrs  in  the  Patavian  Garden  ; they  added  to  the 
increafe,  as  well  as  amended  the  flate  of  Botany  of  their  time  : the  latter 
vifited  Egypt  in  1580,  and  brought  home  many  new  Plants.  The  love  of 
the  ftudy  now  grew  univerfal : and  the  immediately  fucceeding  time  give 
birth  to  fyftem,  in  the  bread  of  C^esalpinus  ; from  whom  we  are  to  date 
a new  iEra  in  the  Botanic  Hiftory. 


PERIOD  THE  SIXTH. 

The  REVIVAL  of  the  SCIENCE. 

CHAP.  VIII. 

Of  the  Origin  of  System  atick  Botany. 

r-r-^  H E term  BOTANY,  has  been  underllood  as  exprefiing  the  Doc- 
J trine  of  Plants  at  large,  and  in  all  its  various  lights ; but  tracing  the 
origin  and  progrefs  of  the  dudy,  we  fee  it  at  the  feveral  periods  under  dlf- 
tindi  appearances : thefe,  however,  are  all  reducible  to  thofe  general  heads, 
which  we  may  didinguifh  by  the  terms  Philosophick,  Historical,  and 
Systematick  Botany.  Of  thefe,  the  fird  and  nobled  has  been  the  lead 
cultivated:  it  began,  and  in  a manner  ended,  with  Theophrastus:  its 
objedt  is  the  nature  of  Vegetables  as  Vegetables,  independent  of  all  other 
confiderations.  To  this  fucceeded  the  Historical  Branch  ; gathering 
the  Names  and  Numbers  of  Plants,  their  Place  of  Growth,  their  Virtues, 
and  their  economic  ufes.  This  was  the  objedl  of  thofe  who  dudied 
Herbs  from  Theophrastus,  to  the  latter  end  of  the  fixteenth  century  ; 
when  CiESALPiNUS  gave  origin  to  the  Systematick  Botany.  Till  his 
time  Plants  weie  arranged,  even  in  thofe  who  wrote  bed  of  them,  accord - 
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ing  to  the  old  and  irregular  dlvifion  into  Trees,  Shrubs,  and  Herbs  ; or 
according  to  their  virtues,  to  the  letters  of  tlie  alphabet  whicli  began  their 
n imes,  or  by  fuch  other  vague  and  arbitrary  methods.  Their  increafed  num- 
ber now  made  it  neceflary  th.ey  fhould  Le  better  arranged  ; and  this  great 
author  druck  out  that  path  which  has  lince  been  trod  fo  happily,  of  examin- 
ing tiieir  parts,  and  deducing  thence  tlie  characters  of  Claffes  ; arranging  in 
each  clafs  all  thofe  which  had  the  pecu  iar  mark  which  made  its  diltindion. 
This  is  the  true  and  only  road  to  certain  knowledge  ; we  are  happy  who 
fee  it  fo  affiduoufly  followed,  and  fo  greatly  improved  ; but  the  praife  we 
owe  to  thofe  who  have  given  the  Sydems  of  liotany  their  prefent  form, 
mud  not  make  us  forget  his  glory  to  whom  they  owe  their  fird  edablifh- 
ment. 

The  origin  of  fvdematical  Dldrlbut'on,  was  the  feledting  fome  pa:t  of 
a Plant  which  was  obvious  and  regular  in  itfclf ; and  edablidiing  a Cha- 
racter upon  its  Defeription,  to  w’hich  all  ethers,  that  had  the  lame  mark, 
were  referred. 

Thus  were  formed  the  Characters  of  ClalTes,  fird  j and  then  the  didinc- 
tive  Marks  of  Genera.  Between  thtfe  alfo  there  came  naturally,  from 
kder  particularities,  the  Subdivifions  of  the  Clafs  by  Orders.  1 he  path 
once  opened,  one  w’ould  have  thought,  all  who  had  judgment,  would 
have  rudied  into  it:  but  this  did  not  happen.  The  European  Founder  of 
the  fcience  w'as  more  than  a century  without  one  follower.  It  w as  evident 
no  other  way  could  afeertain  the  objeCts  of  the  dudyj  yet  this  was  long 
rejected. 

The  original  invention  was  the  choice  of  fome  one  part  for  the  Cha- 
racter : and  what  part  that  fhould  be,  was  left  at  diferetion.  The  great 
Inventor  chofe  the  Seeds  : which  lie  had  dudied  carefully  ; he  arranged 
Plants  according  to  the  fituation  of  the  Corculum,  or  Heart  of  the  Seed, 
and  to  its  place  upon  the  Plant : and  upon  this  bads  he  founded  the  did: 
jud  arrangement  of  Plants. 

Truth  was  thus  fhewn  ; and  at  length,  when  the  great  author’s  name 
was  almod  forgotten,  others  adopted  it.  None  doubted  whether  C^sal- 
piNus  had  done  right  in  feleCting  fome  part,  from  which  to  form  a Cha- 
racter ; but  it  became  a quedion  whether  he  had  chofen  the  mod  proper 
Hence  followed  the  variety  of  methods  : and  the  new  perioJ  became  a 
fruitful  in  fydematick,  as  that  of  about  one  hundred  and  thirty  years  be 
fore  had  been  in  the  hidoric  writers.  Conviction  at  length  appeared  upc 
the  face  of  the  dedgn  ; and  every  Botanid  perfued  it : various  parts  of 
Plants,  and  various  collections  of  parts,  were  adopted  for  the  Charaders 
VoL.  I.  F of 
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of  Clafles : opinion  led  fome,  and  a dcfire  of  novelty  induced  others,  in 
their  choice  of  different  portions  of  the  Plant.  Tho’  many  bad  fyfttms 
were  thus  formed,  there  alfo  appeared  feveral  which  had  merit ; and  r.ot 
the  word  but  gave  a great  deal  of  new  light  into  the  flruilure  of  that  part 
on  which  it  was  eftabliflaed. 

The  old  diftindtions  were  no  more  regarded  : the  virtues  of  the  Plants, 
the  feafons  of  their  flowering,  their  place  of  growth,  or  the  initial  letters  of 
their  names,  were  no  longer  made  the  objedbs  of  arrangement.  The  early 
divifion  into  Trees,  Shrubs,  and  Plants,  indeed,  long  held  its  place  : and 
llubborn  Nature  fo  far  triumphed  over  the  diflindtions  of  arbitrary  fciencc  : 
at  length  Linnaeus  rofe  to  abolifli  that. 

To  trace  the  period,  and  the  hidory  of  this  new  form  of  the  Botanic 
Study,  is  to  do  more  honour  to  this  C.®salpinus  : we  fee  him  rife  alone 
from  the  full  crowd  of  thofe  who  thought  it  was  enough  to  number  and 
deferibe  the  Plants;  and  tho’  the  improvement  he  propofed  was  evident  to 
all  the  world,  yet  for  fo  long  a fpace  of  time  none  followed  him.  He  ap- 
peared fingle  ; and  tho’  refpedted,  was  unimitated.  There  was  danger  his 
difeoveries  would  perifli  with  his  name.  But  tho’  vve  muft  give  the  in- 
vention of  fydem  to  a flranger,  our  countrymen  revived  it  after  this  negledt. 
One  hundred  and  three  years  after  CynsALriNus,  Morison,  a Briton, 
entered  earneflly,  and  not  unhappily,  into  the  fame  path.  Ray  followed, 
whom  an  accidental  fervice  to  a friend,  led  into  the  lull  road  of  fcience  ; 
our  bifhop  Wilkins,  then  bufied  in  his  real  Character,  defired  of 
Ray  an  arrangement  of  the  Vegetable  World,  fuited  to  the  purpofe  of 
that  work.  This  firfl  direded  the  mind  of  that  great  man,  ferioully  and 
attentively  to  the  clafling  and  arranging  of  Plants ; a fludy  to  which  he 
afterwards  devoted  himlelf  in  a manner  entirely;  to  the  great  benefit  of  the 
Botanic  World.  He  formed  a method  which,  tho’  full  of  imperfedions, 
yet  comes  nearer  nature  than,  perhaps,  any  other.  Knautius  followed 
Ray,  and  Herman  him  : Riverius  was  cotemporary  with  Knautius  ; 
thefe  both  wrote  in  the  year  1690.  And  after  four  years  more  followed 
Tournefort,  the  greatclf  of  them  all. 

Thus  clofed  upon  the  fcience  the  feventeenth  century  ; in  the  laft  feven- 
tcen  years  of  which,  the  long  negieded  inflitution  of  C/esalpinus  was 
fo  well  revived,  that  there  appeared  no  lefs  than  fix  diflind  Syflems  of 
Plants;  and  each  of  very  confiderable  merit.  The  authors  of  the  four 
firft  held  the  Fruits  and  Seeds,  according  to  the  original  pradice  of  their 
great  mafter,  to  be  the  propereff,  at  lead:  the  mod  effential,  parts  on  which 
to  found  a Sydem.  Riverius  druck  out  the  delign  of  fixing  the  Cha- 
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raders  in  the  Flowers  and  Tournefort  purfued  this  with  an  attention, 
induftry,  and  truth,  which  did  honour  to  the  Sovereign  under  whofe  patro- 
nage he  wrote. 

Boerhaave  opened  the  eighteenth  century  : a name,  which  if  it  did 
not  {hine  with  greater  luftre  in  the  other  fciences,  would  be  eminent  in 
Botany.  Ray  yet  lived,  and  continued  his  ufeful  labours,  adopting  more 
and  more  parts  of  Plants  to  his  diftindions.  Boerhaave  continued  the 
lyftem  in  its  original  courfe,  making  the  Fruits  and  Seeds  of  Plants  his  great 
ohjeds  in  their  arrangement. 

In  1711,  Heucher  of  Wittenberg  appeared  with  credit;  and  led  in  a 
long  train,  who  lefs  regarding  the  original  objed  of  diflindion,  followed 
Riverius  and  Tournefort  in  the  choice  of  the  Flower.  Seven  years 
after  Ruppius  wrote,  adopting  the  fame  part  as  the  foundation  of  his  fy- 
llem  ; and  this  continued  the  eftablidred  dodrine  with  Pontedera,  He- 
benstret,  and  Ludwig. 

In  the  mean  time  Magnol  didinguifhed  himfelf  by  a new  Syllem, 
formed  upon  the  CondruClion  of  the  Cup  ; and  in  the  year  1735  Linnaeus, 
too  great  for  praife,  after  having  unfuccefsfully  propofed  his  new  thoughts 
in  England,  publiflied  in  Holland  that  Syftem  of  Plants  which  charac- 
terizes the  Clafles  according  to  the  Filaments  and  Style  ; and  takes  into  the 
Generical  -Diltindions  all  the  Flower.  This  fydem  the  fucceeding  four  and 
twenty  years  have  more  and  more  eftabliflaed  ; and  if  we  may  conjedure 
from  its  value,  it  will  live  ^even  when  a natural  method  fliall  be  found) 
fo  long  as  there  is  fcience. 


The  end  of  the  FIRST  BOOK, 
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O F T H E 


VEGETABLE  STRUCTURE; 

AND  THE 


LIFE  OF  PLANTS. 
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INTRODUCTION. 

WE  have  feen  the  Progrefs  of  Botany,  and  the  Rife  of  Sydems  ; 

and  there  will  be  a place  to  examine  each  : to  (hew  its  merit 
and  defeds  ; and  to  enquire  how  far  thefe  may  be  ferviceable  to  the 
eftablifhing  that  great  article  a natural  Arrangement  of  Plants  : 
for  all  hitherto  are  merely  artificial. 

To  advance  by  regular  fteps  towards  this  great  objed,  we  are  firfl  to  en- 
quire what  Vegetables  truly  and  diftindly  are  ; what  place  they  hold  in  the 
general  arrangementof  natural  bodies,  and  by  what  difiindiveCharaders  they 
claim  that  feparate  department  ; of  what  fubfiance  they  are  compofcd,  and 
what  is  their  internal  ftrudure  j what  portion  or  degree  of  Life  it  is  which 
they  enjoy : and  laftly,  what  thofe  exterior  parts  are,  and  whence  dedu- 
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ced,  on  which  thefe  artificial  fyfiems  have  been,  and  on  which  a natural 
method  may  be  efiablifhed. 

With  this  knowledge  of  the  fuhjedl  in  general,  and  of  its  particular 
divifions,  vve  may  be  able  to  judge  how  much  is  natural  in  every  fyfiem, 
and  how  much  imaginary  ; what  is  the  true  advance  each  author  has  made  j 
and  how  far  his  difcoveries  or  conceptions  may  be  aflifiant  in  the  point  de- 
lired.  The  Vegetable  Ccnftrudtion,  and  the  dependant  Life  of  Plants, 
will  be  the  fubjedts  of  the  prefent  Book.  This  is  properly  the  Philofophy 
of  Plants,  extending  to  all  ranks  and  orders  of  the  Vegetable  Syftem.  The 
exterior  parts  vary  in  different  fubjedts ; but  yet  they  are  in  all  an  efiablifla- 
ed,  and  that  a very  limited  number.  Thefe  will  be  the  fubjedts  of  the 
I'ucceeding  divifion  : and  as  all  Syftems  are  efiablifhed  upon  thefe  j and  all 
arrangements,  and  all  difiindtions  of  them,  from  Clafs  to  Species,  have 
their  foundation  in  the  difference  of  thofe  parts  ; when  they  are  explained, 
and  not  before,  the  Difiindtions,  Charadters,  and  Names  in  Botany  may.be 
underficod. 


CHAP.  I. 


The  Place  of  Vegetables  in  the  System  of  Nature. 
EGETABLES,  the  knowledge  of  which  is  Botany,  hold  a middle 


^ rank  in  the  great  orders  of  the  Creation.  Natural  bodies  are  arranged 
into  three  clafies,  difiinguifhed  eafily,  and  utterly  difiindt  from  one  ano- 
ther : thefe  vve  call  Minerals,  Vegetables,  and  Animals.  The  ge- 
neral fludy  of  all  is  Natural  Philosophy  ; and  the  particular  detail 
conftitutes  Natural  History.  Botany  regards  only  the  Vegetable 
Clafs ; but  it  comprehends  fo  far,  both  dodtrines ; extending  to  the  Philo- 
fophy as  well  as  the  Hifiory  of  Plants. 

To  enter  properly  upon  the  ftudy,  we  are  firfi  to  afcertain  its  objedls,  in 
difiindlion  from  thofe  of  the  other  two  great  Claffes.  The  out-lines  of 
the  difiindlion  are  thefe.  Minerals  have  increafc  without  life,  organized  parts, 
regular  growth,  or  fenfation  ; Vegetables  have  a regular  growth,  and  a de- 
gree of  life,  but  no  fenfation  ; Animals  grow,  live,  and  feel.  Minerals 
have  no  veffels  ; Vegetables  have  veffels  for  their  nutritive  juices  ; Animals 
have  nutritive  veffels  and  nerves  ; thefe  lafi  are  a peculiar  and  difiindl  fy- 
fiem. On  this  confirudlion  depends  the  eflential,  univerfal,  and  invariable 
difference  of  the  three  great  claffes  of  material  beings.  Minerals  wanting 
veffels,  tho’  they  may  be  increafcd  by  an  addition  of  parts,  cannot  have  a 
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regular  growth  ; for  that  muft  depend  on  veffels.  Plants  having  veflels, 
may  have  a regular  growth  ; for  it  is  the  effedt  of  their  proper  office : but 
wanting  nerves,  they  cannot  leel  ; that  being  the  quality  of  nerve  alone. 
Animals  which  have  nutritive  veffids  and  nerves,  grow  and  feel  j thefe  be- 
ing the  offices  of  thofe  two  fyflems. 

This  ehabliffiment  of  the  charadleriftick  of  Animals  in  a fvflem  of 
nerves  will  appear  lingular;  for  every  opinion  does  fo  when  it  is  fi/lf  pro- 
pofed  : but,  probably,  more  obfervation  will  the  more  confirm  it : all  I have 
been  able  to  obferve,  has  this  plain  tendency  ; and  certainly  there  wants 
fuch  a fixed  mark  for  the  feparate  charadter.  Nature  made  the  mineral, 
vegetable,  and  animal  world  difiindt ; and  nothing  is  diftindt  except  it  have 
fome  fuch  invariable  charadler  of  the  diftindfion  : this  has  been  unluckily 
traced  hitherto,  and  even  the  greatefl:  naturallfis  have  endeavoured  to  find 
it  in  charadters  that  were  equivocal  : many  minerals  have  a regular  form ; 
and  there  are  Plants  which  are  not  fixed  to  one  place  ; and  animals  which 
are  : yet  thefe  have  been  the  ufual  marks  of  feparation.  Anatomy  teaches 
us  difiindfly  what  the  nerves  are ; and  by  that  lyfiem  we  feparate  the  two 
greater  clafles  : the  minerals  are  fufficiently  diftinguiflied  from  both,  in  their 
nature  and  obvious  appearance.  Nature  makes  all  her  changes  by  minute  gra- 
dations, nor  is  there  any  great  gap  in  the  univerfal  chain.  Thus  the  Senfitive 
Plant  approaches  towards  the  animal  kind,  in  motion  ; and  the  Dufty  Byf- 
fus  fcarce  enjoys  an  apparent  difhindlion  from  the  earth  on  which  it  grows : 
yet  with  a fixed  charadter  once  eftabliffied,  there  can  be  no  difficulty  or 
confufion. 

Vegetables  are  placed  by  Nature  in  a middle  date,  between  the  mi- 
neral and  the  animal  claffes : fuperior  to  the  minerals,  in  having  organized 
bodies  ; inferior  to  the  animal  kinds,  in  wanting  a nervous  fyfiem.  They 
are  capable  of  growth,  but  below  fenfation. 

CHAP.  II. 

Of  the  Constituent  Matter  of  Vegetables. 

WE  are  accufiomed  to  confider  the  Matter  of  A^egetable  and  Animal 
Bodies  as  difiindt ; but  all  may  be  reduced  by  fermentation  to  the 
fame  fubfiance.  This  fermentation  is  a plain  and  regular  operation  of  na- 
ture ; which  always  takes  place,  in  vegetable  and  animal  bodies,  when  they 
ceafe  to  live  and  grow  j and  needs  no  human  art  to  help  it.  A piece  of 

the 


40 


VEGETABLE  STRUCTURE. 


the  Heni  of  a dead  Animal,  and  the  brnifed  flalk  of  a Plant,  left  to  tliem- 
Live"',  dcdroy  themfelves  thus  by  their  own  power.  They  grow  moilf, 
they  hear,  they  diffolve  into  one  foft  ofFenfive  mafs  j and  there  is  no  Imtow- 
ing  from  any  quality  in  that  matter,  which  was  of  animal,  or  which  was 
of  vegetable  origin.  The  animal  and  the  vegetable  nature  are  loft  utterly  j 
and  each  of  the  bodies  is  reduced  to  a fubftance  neither  animal  nor  vege- 
table in  its  nature,  but  capable  of  being  converted  into  either;  of  feeding 
equally  Animals  or  Plants.  So  true  it  is,  that  Matter,  as  Matter,  has  no 
concern  ’n  the  qualities  of  bodies ; but  all  depends  on  its  arrangement : 
lienee  water,  which  is  taftclefs,  feeds  aromatick  Mint ; and  the  fame  earth 
gives  nourillament  to  bread  and  poifon.  This  folves  the  problem,  of  the 
fame  earth  yielding  innocent  and  hurtful  Plan's:  and  it  is  no  cemmon 
plcafure  to  obferve,  that  tlie  dodlrines  of  our  celebrated  Newton  are  never 
ihaken  by  true  experiment ; but  the  more  ftridlly  we  examine  nature,  tl.e 
more  they  arc  conftrmrd. 

It  is  not  the  matter  which  originally  conftitutes  a Plant,  that  makes  it 
acrid  or  bitter,  efculent  or  poifonous  ; for  Matter,  as  Matter,  is  all  alike  : 
the  qualities  of  Vegetables  depend  upon  the  arrangement  of  thofe  common 
particles ; and  this  arrangement  being  made  by  tlie  veftels  of  the  Plant,  it 
muft  be  different  where  they  are  differently  conftrutfted.  What  thofe  vef- 
I'els  are,  and  how  they  are  difpofed  in  various  Plants,  will  be  our  next  fub- 
je<ft;  but  thus  much  we  may  fee  upon  the  flighteft  view  of  Vegetable  Na- 
ture ; that  the  conftrudfion  of  various  kinds  is  extremely  different  ; and 
that  this  variation  of  form  is  owing  plainly  to  the  conftrudtion  and  difj.ofi- 
tion  of  their  veffels : and  as  we  find  their  qualities  differ  as  much  as  their 
forms,  and  are,  in  fome  degree,  connedted  with  them,  we  need  not  look 
further  for  the  caufe.  As  we  advance  in  this  plain  path,  we  find  the  traces 
of  that  truth  marked  yet  more  ftrongly  : the  difference  of  Plants  from 
Plants,  is  not  by  a wide  and  important  diftindion  betw'een  individual  and 
individual  throughout  the  whole  fyftem  : the  great  and  palpable  charaders 
of  variation,  belong  not  to  fingle  vegetable  bodies,  but  are  common  to 
great  numbers,  in  diftindion  from  other  numbers  equally  large.  Thefe 
conftitute  the  natural  claffes  of  Plants  ; which,  however  undifeerning  man 
may  have  confufed  or  overlooked  their  charaders,  are  really  but  few. 

Certain  Plants  have  hollow,  jointed  ftalks,  and  fing'e  narrow  leaves, 
hufky  cups  for  the  flowers,  and  fingle  feeds  in  them.  This  charader  dif- 
tinguifties  not  one  Plant  from  all  the  reft,  but  one  vaft  family,  the  Graffes, 
from  all  other  families  of  Plants.  In  the  fame  manner,  others  have  flowers 
in  round  fpreading  tufts  called  umbells,  and  two  naked  feeds  following 
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each,  with  five  fmall  filaments  in  every  flower.  Thefe  are  the  Umbelli- 
ferous Plants.  The  mofl;  minute  parts  of  their  flowers  agree  in  this  num- 
ber, and  this  is  again  the  character  and  difliiuftion  of  another  multitude  of 
Plants  j all  of  which  agree  in  every  particular  of  this  conftrudtion  ; ard 
differ  by  it  from  all  others.  Certain  other  Plants  produce  their  feeds  in 
little  Pods,  and  have  four  of  the  fmall  filaments  which  fupport  the  anthers 
in  their  flowers  longer  than  the  others : flight  as  this  mark  appears,  it  is 
mofl:  conftant.  Thefe  are  the  Siliquofe  Plants  : and  this  is,  as  the  preced- 
ing, the  charadter  by  which  a large  affortment  of  Herbs  differ  from  ano* 
ther  great  affortment  or  clafs  ; not  one  from  all  the  reft. 

There  can  be  no  doubr,  but  the  ftrudfure  of  the  veflels  of  the  Plants 
occafions  this  difference  in  their  forms  : for  there  is  no  other  caufe  ; and 
nothing  is  effedted  without  one  : but  we  fee  alfo,  that  thefe  arrangements 
of  Plants,  as  they  are  fepara  ed  from  all  others  by  thofe  charadfers,  have 
alfo  their  peculiar  and  appropriated  virtues ; common  among  then^fclves, 
and  diftinguiflaing  them  from  others.  Thus,  all  the  Graffes  and  Corns  are 
efculent  ; the  leaves  are  food  for  cattle  ; and  the  feeds  for  the  human 
fpecies,  and  for  a variety  of  other  animals.  The  Umbelliferous  are  warni 
and  aromatick,  and  the  Siliquofe  Plants  are  acrid  and  deobflruent.  Thefe 
obfervations  hold  generally  true  ; and  the  fame  agreement  of  virtues  in 
thofe  Plants  which  have  the  fame  charadlers  of  diftindtion,  will,  I believe, 
be  found  throughout  the  whole  Vegetable  Syflem,  when  a true  natural 
method  fhall  be  eftablifhed.  This  agreement  of  Plants  of  the  fame  clafs 
in  their  virtues,  has  been  obferved  by  many  ; but  the  great  and  pdain  truth 
which  it  may  teach,  feems  to  have  been  overlooked  entirely.  It  is  allow- 
ed, that  Plants  have  very  diftindt  forms:  it  is  allowed  alfo,  that  this  dif- 
tindlion  of  form  depends  folely  on,  and  arifes  only  from  the  different  con- 
flrudtion  of  their  veflels  : we  find  Plants  which  have  a like  conflrudtion  of 
veffels,  have  like  marks  of  diftindtion  from  them  ; and  that  they  have  the 
fame  virtues  : does  it  not  follow,  that  as  the  form  common  to  fj  many, 
depends  upon  the  peculiar  conflrudtion  of  thofe  Plants,  fo  do  their  virtues ; 
which  thofe  of  the  fame. form,  that  is  of  the  fame  vafcular  conflrudtion, 
poflefs  alfo  in  common  ? 

This  brings  us  to  the  Point  whence  we  fet  out.  The  Matter  which 
compofes  Plants  is  the  fame  in  all  the  kinds  : it  is  arranged  into  as  many 
forms  as  God  created  Species  in  the  beginning  of  things  ; to  which  there 
has  not  been  one  addition  fince,  nor  one  loft  from  the  number : according 
to  the  arrangement  of  this  common  Matter,  it  acquires  peculiar  qualities 
VoL.  I.  G and 
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and  virtues;  the  Matter  being  fufceptible  of  any  form,  and  from  that  form 
deriving  all  thofe  qualities. 

We  know  what  things  they  are  which  feed  and  form  a Plant  ; and  we 
know  thefe  are  the  fame  in  all  the  kinds.  One  parcel  of  mould  will  pro- 
duce every  fpecies  ; one  quantity  of  water  moiflen  that  earth  for  all  ; and 
titey  all  grow  furrounded  by  one  atmolphere.  We  may  cat  this  mould 
without  hurt,  we  drink  this  water,  and  we  breathe  this  air.  Yet  from  a. 
feed  of  Deadly  NightQiade  fovvn  in  this,  rifes  a leaf,  a dram  of  which  is 
poifon.  The  burning  juice  of  Spurge,  or  the  bitter  of  Gentian,  are  nei- 
ther in  the  earth,  the  air,  or  water  : thefe  are  compofed  of  matter  fuited 
equally  to  the  formation  of  all  bodies ; and  ready  to  form  any  into  which 
they  are  thrown  ; tnis  matter  is  inert  in  itfelf,  and  poffeOes  no  quality  but 
its  own  firmnefs.  The  veficls  of  the  Plants  arrange  it  differently  ; not 
only  in  different  fpecies,  but  in  tiie  diflindt  veffels  of  the  fame  Herb;  and 
this  arrangement  gives  to  the  common  matter  fcent  and  fade,  colour  and 
virtue.  Do  we  need  more  proof  that  it  is  the  form  into  which  matter  is 
thrown,  which  gives  bodies  all  their  qualities  ? Let  us  obferve  the  effedts 
of  thofe  fimplc  operations,  which,  under  our  own  eye,  put  various  fub- 
jedfs  into  different  forms.  In  many  minerals  the  fubftance  itfelf  is  inno- 
cent ; but  lay  it  on  the  fire,  and  its  vapour  is  poifonous.  And  in  Vege- 
table Bodies,  our  immediate  fubjedt,  the  fame  fubflance  often  poffeffes,  in 
fucceffion  by  thefe  changes,  three  diftindt  qualities ; one  while  in  the  date 
of  nature,  a fecond  while  fermenting,  and,  after  it  has  been  fermented, 
another  different  altogether  from  both.  We  cannot  doubt,  but  the  mat- 
ter v.^hich  rifes  in  vapour  from  the  mineral,  is  the  matter  or  fubdance  of 
that  mineral  ; and  as  we  find  it  innocent  in  the  one  date,  and  fatal  in  the 
other,  it  cannot  be  but  the  different  arrangement  of  the  parts  of  the  fame 
matter,  makes  this  great  diderence.  The  vapour  of  fermenting  wine, 
rifes  from  the  innocent  Grape  ; and  neither  that,  nor  air,  nor  water,  have 
limply  any  fatal  qualities.  We  find  fo  many  things  can  make  this  change 
in  matter,  that  we  need  not  wonder  a condrudlion  fo  complex  and  deli- 
cate, as  we  fhall  prefently  fee  the  vafcular  fydems  of  Vegetables  to  be,  can 
effe^  it.  Plainly,  the  original  particles  of  all  matter  are  the  fame.  The 
vegetable  fubdance  is  compofed  of  the  fame  body  with  that  of  animals 
and  minerals ; and  while  the  earth  feeds  Grafs,  the  Grafs  an  Ox,  and  the 
Ox  a Lion,  the  proper  and  unaltered  fubdance  of  matter  paffes  alike  thro’ 
all  ; and  is  the  fame  in  all ; tho’  differently  arranged  in  the  fcveral  fpecies. 
Spontaneous  fermentation  diveds  it,  after  all  thefe  changes,  of  the  feveral 
forms  and  qualities  it  received  from  thofe  various  bodies,  and  retained  while 
4 in 
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in  them  ; and  being  reduced  by  this  natural  operation  to  its  firlT:  liate,  it 
is  ready  equally  to  feed,  and  fill,  and  compofe  one  or  the  other  of  them. 
Thales,  the  Greek,  faid  all  was  formed  of  water.  He  feems  to  mean, 
that  all  bodies  are  compofed  of  one  and  the  fame  matter,  which  is  infipid, 
and  void  of  every  quality.  This  matter,  he  fuppoles,  tho’  compofed  of 
folid  particles,  to  have  been  originally  fluid  ; as  that  condition  rendered  it 
rnofl:  eafily  fufceptible  of  the  various  necelfary  arrangements.  Solidity  in 
thefe  appeared  to  him  a condition  of  reftraint  : and,  perhaps,  there  was 
perfedl  truth  in  this  philofophy. 


CHAP.  in. 

Of  the  Arrangement  of  Matter  into  a Vegetable  Body. 

'"J^HE  firfl:  view  we  take  of  a Vegetable,  gives  us  an  idea  of  an  almofl: 

infinite  number  and  variety  of  parts,  different  in  form  and  ilrudure  ; 
and  we  are  led  to  confider  it  as  complex  in  fo  high  a degree,  that  the 
arrangement  of  matter  for  the  forming  all  thofe  parts,  feems  in  every  in- 
dividual a new  miracle.  TheRoox,  the  Stem,  theCup,  the  Petals  of 
the  Flower,  the  Filaments,  and  the  Seed  Vessel,  are  all  diflindt  from 
one  another  in  Colour,  Form,  and  Office.  Thus  much  appears  of 
difference  externally ; and  when  we  attempt  the  leaft  article  of  a difledlion, 
there  arife  new  wonders,  in  the  conftrudlion  of  each  part,  and  its  peculiar 
veffels.  Thefe  are  of  one  kind  in  the  outer,  and  of  another  form  and 
ffrudfure  in  the  inner  rind,  ftill  different  from  both  in  the  internal  parts, 
and  full  of  new  variety.  The  appearance  has  diflaeartened  many  Irom 
profecuting  the  refearch,  who  might  have  made  difeoveries;  for  large 
draughts  are  needful  of  this  fpring,  and  they  are,  indeed,  Pierian. 

Perseverance  in  the  examination,  will  divefl:  the  fubjedl  of  all  this 
feeming  intricacy:  the  parts  which  appeared  fo  numerous,  will  be  reduced 
to  a very  fmall  account ; and  the  two  fources  of  variety  will  be  reduced 
to  one. 

A careful  Maceration,  in  foft  water,  will  fepnrate  the  real  parts  from 
one  another,  and  fhew  that  many  are  but  diftindl  in  appearance.  By 
diffolving  the  parenchymatous  fubftance  of  entire  Vegetables,  we  obtain 
the  vafcular  parts,  feparate  from  one  another,  and  entire  : and  whenfo- 
ever  we  begin  the  account,  we  find  them  only  feven.  Thefe  are,  i.  an 
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outer  Bark  3 2.  an  inner  Rind;  3 a Blea ; 4.  a Flefliy  Subftance  ; and 
3 a Pith.  There  is,  indeed,  between  the  Flefh  and  the  Blea,  6.  a V^afeu- 
iar  Series  ; and  7.  Cones  of  Vefi'els  take  their  courfe  within  the  Fieth  : 
thefe  are  properly  as  didinT  parts  as  the  five  more  obvious  ones,  and 
thefe  are  all. 

V/hatever  part  of  the  Plant  we  examine,  we  find  thefe,.  be  it  a Fibre, 
the  Body  of  the  Root,  or  the  Stem.  We  never  find  more:  and  t'acing 
ihcfe  thiUs  feparatc  from  all  other  parts  of  the  PIan^,  we  fee  the  other,  or 
external  portions,  are  only  produdtions  of  them.  All  the  imaginary 
complex  ifradture  of  the  Plant  beyond  this,  vaniflies  in  an  inftant, 
like  thofe  inchanted  calllcs  in  romance,  which  when  the  talifman  is  broke, 
difippear.  'I  he  Root,  its  defeending  Fibre,  and  the  afeending  Stalk,  we 
tlius  find  are  one,  and  not  three  fabdances:  the  fame  feven  parts  com- 
pjfc  them  ; and  they  are  continued  from  the  one  to  the  other,-  or  formed 
b/  the  procefs  of  gn^wth.  '1  his  reduces  the  entire  Vegetable  to  one  bo- 
dy ; and  what  are  fuppofed  at  its  fummit  to  be  many  new  and  drange 
parts,  are  found  to  be  no  more  than  the  natural  extremities  and  termina- 
tions of  the  feven  fubdances  which  form  the  entire  body.  Thefe  external 
parts  alfo  are  feven  ; i the  Cup  j 2.  the  outer  Petals;  3.  the  inner  Petals ; 

4.  the  Ncfl.iria,  either  vlfibly  didindt,  or  connedled  in  one  thick  ring; 

5.  the  Filaments  ; 6.  the  receptacle  of  Seeds  ; and  7.  the  Seed-Vefiels, 
or  Seeds.  Of  thefe  parts  of  a Flower  five  only  are  accounted  generally; 
f )r  it  has  not  been  obferved,  that  there  is  a didindtion  of  outer  and  inner 
Petals  univerfally  in  Flowers;  nor  has  it  been  remarked,  that  where  there 
are  not  vifible  Nedtaria,  a thick  and  jointed  cord  always  furrounds  the  bafe 
of  the  Receptacle.  This  will  appear  on  more  obfervation.  The  feven  ex- 
terior parts  never  fail  to  be  found  the  terminations  only  of  the  feven 
condituent  fubdances  of  the  Piant ; when  the  maceration  is  well  managed. 
Tile  Cup  terminates  the  outer  Bark,  the  inner  Rind  ends  in  the  outer  Pe- 
tals, the  Blea  form-  the  inner  Petals,  the  Vafcular  Series  ends  in  the  Nec- 
taria,  and  the  Flefh  in  the  Filaments;  the  Conic  Cluders  form  the  Recep- 
tacle, and  the  Pith  furnidtes  the  Seeds  and  their  Capfules.  This  is  the  ge- 
neral condrudtion  of  a Vegetable  Body;  it  will  be  illudirated  in  the  fuc- 
ceeding  chapters,  by  particular  indances,  but  here  the  entire  view  of  the 
fubjedl  was  necefiTary.  We  fee  by  it,  that  thefe  fourteen  parts,  feemingly 
fo  different,  are  reduced  to  feven  : and  we  fhall  fee  thefe  are  univerfal  in 
Plants ; tho’  their  courfe  be  lefs  plain  in  fome,  and  their  terminations  lefs 
didindt  in  others.  As  to  colour,  we  fhall  find  that  accidental,  the  fame 
outer  Rind  is  Brown  in  the  Root,  green  on  the  Stalk,  and  Red  in  the  Cup 
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perhaps  j while  it  is  all  found  by  this  maceration  to  be  one  piece,  one  con- 
tinued I'ubftance. 

Every  piece  cut  from  a Plant  tranfverfely,  therefore,  contains  all  the 
parts  of  the  Plant,  ready  to  grow  in  length,  into  a Stalk  upwards,  and  in- 
to a Root  downwards  ; and  to  feparate,  at  a due  height  from  the  Root,, 
into  the  feveral  parts  of  a Flower.  This  is  plain  and  certain  from  the 
experiment  3 and  this  fcts  afide  all  the  vague,  and  indeed  abfurd,  opini- 
ons of  Trees  in  their  Seeds,  and  the  innumerable  Germs  around  their 
'Trunks  and  Branches.  Any  tranlverfe  piece  of  a Plant,  if  it  be  prelerved 
from  rotting,  is  capable  of  growth  ; and  every  Seed  contains  what  was 
originally  in  the  globule  of  Farina,  a detached  piece  of  the  ITcfh,  or  ef- 
fential  part  of  the  Plant  3 which  is  equally  ready  to  grow  as  the  other. 
The  production  of  Plants  from  Cuttings,  and  from  Seed,  is  therefore  the 
fame,  only  that  the  one  is  feparated  by  violence,  and  the  other  by  the 
courfe  of  growth. 

Thus  we  fee  the  arrangement  of  the  common  particles  of  matter  into 
a Vegetable  Body,  altho’  it  be  a work  highly  perfeCt,  and  worthy  of  his 
hand  who  formed  it,  yet  is  not  fo  complex  a thing  as  it  appears;  and 
that  this  arrangement  being  once  made  in  one  individual,  the  fpecies  is 
created  for  ever : for  growth  is  the  confequence  of  the  arrangement,  when 
it  has  heat  and  moi!lure  3 and  there  is  no  generation  among  Plants. 

This  is  the  general  fyflem  of  Vegetable  Bodies 3 and  we  may  from  this' 
proceed  regularly,  to  the,  detail  of  their  parts. 

' CHAP.  iv; 

of  tHe  Parts  of  Plants. 

A Perennial  of  a firm  texture,  and  not  too  complex  compofition, 
wdll  be  the  fitted;  fubjeCt  for  feparating  the  parts : I have  therefore 
chofe  the  Black  Hellebore  3 a Plant  which  confids  only  of  a Root, 
Radical  Leaves,  and  a Flower  Stem  3 and  which  is  fo  hard  in  its  fubdance 
as  to  blow  in  our  colded  feafons. 

There  is  another  edential  reafon  why  I have  chofen  this  Plant : to  un- 
derdand  the  parts  properly,  we  mud  have  them  entire  3 and  to  begin 
from  the  true  foundation,  we  are  to  trace  them  all  from  the  extremitie-s 
of  the  Fibres  of  the  Root,  to  the  part  wherein  they  terminate. 


In 


^6  VEGETABLE  STRUCTURE. 


In  moft  Plants  tbefe  Fibres  of  the  Root  run  to  an  extreme  length  ; 
and  terminate  too  fmall  for  fight,  and  too  tender  to  be  taken  entire  out  of 
the  earth.  Thefe,  therefore,  we  could  not  examine  : but  in  the  Hel- 
lebore the  Fibres  of  the  Root  are  not  more  than  five  or  fix  inches  long  j 
they  may  be  taken  out  of  the  ground  entire  ; and  their  extreme  termi- 
nations are  as  thick  as  a large  pin.  Therefore  they  can  be  examined  eafily. 
See  Plate  I.  where  the  Plant  is  reprefented  in  its  natural  fize,  and  with  all 
its  parts. 


C II  A P.  V. 

The  Prepar.'vtion  of  a Fresh  Root  of  Hellebore 
for  this  Enquiry. 


N the  firfl  day  of  January,  1759,  I dug  about  a Plant  of  Black  Hel- 


lebore,  at  eight  inches  diftance  every  way,  clearing  out  the  mould  to 
two  fpades  deep  ; then  getting  the  fpade  under  the  ball  of  earth  left  with 
the  Root,  raifed  it  entire.  I laid  this  ball,  with  the  Plant  in  it,  under  the 
I'pout  of  a pump,  and  pumped  on  it  gently,  cleaning  at  the  fame  time  be- 
tween the  parts  with  a Camel’s  Hair  Pencil,  till  all  the  earth  was  waflied 
away  ; and  the  uninjured  Fibres  were  left  clean  and  entire. 

1'his  is  the  Root  which  I have  defigned  in  the  annexed  Plate,  with  the 
entire  Plant  growing  from  it. 


CHAP.  VI. 


Exa.mination  of  a Fibre. 


T^ROM  this  Root  taking  off  a Fibre  near  its  head,  we  fee  it  is  thick  at 
the  top,  gradually  diminifliing  to  the  other  end ; and  at  different  dif- 
tances  from  the  body  of  the  Root  it  has  three  diftind:  appearances.  If  we 
make  an  imaginary  divifion  of  its  length  into  three  parts,  as  at  Plate  II. 
Fig.  I. — I,  2,  3.  we  fhall  fee  it  is  of  a pale  brown,  and  fmooth,  the  firfi; 
third  of  its  length  ; the  fecond  part  is  of  a duikier  brown,  and  fhaggy  j and 
the  third  portion  is  fmooth,  whitifh,  and  nearly  pellucid.  It  fends  out  no 
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fubordlnate  Fibres;  and  the  end  is  not  diminidied  into  an  invilible  point, 
but  has  a fair  largencfs  for  the  view,  and  is  terminated  by  a kind  of  but- 
ton, 4.  1 have  added  it  dillincl,  and  a little  magnified  at  ^9. 

The  portion  (i)  is  of  the  nature  of  the  body  of  the  Root.  Its  fur- 
face  is  entire  and  fmooth  ; it  receives  no  juices  from  the  earth,  hut  con- 
veys and  improves  thofe  received  below.  The  part  2,  draws  the  principal 
nourilhment;  the  fhaggy  furface  is  compofed  of  Fibres  of  a peculiar  kind. 
The  part  3,  is  as  yet  only  in  the  condition  of  one  great  Fibre.  It  will 
be  proper  to  examine  firft  the  furface  in  thefe  three  parts,  and  afterwards 
the  internal  fubftance. 

To  this  firft  purpofe  a thin  piece  of  the  furface  lliould  be  taken  oft 
the  whole  length  of  the  Root,  with  a very  delicate  Knife  : and  a piece  of 
each  part  laid  before  the  Microfcope.  The  piece  of  part  i,  marked 
Fig.  5,  is  a plain  fmooth  piece  of  rind,  with  nothing  rifing  from  off  its 
furface.  Veflels  appear  within  it,  but  of  thofe  we  fliall  treat  hereafter  dif- 
tindly. 

In  the  piece  of  part  2,  figured  here  at  6,  we  fee  the  fhaggy  furface 
is  compofed  of  little  Fibres.  Thefe  are  fiiort,  pellucid,  and  verv  fimple 
in  their  firudture.  We  fee  in  this  piece  the  courfe  of  the  VTlTels,  as  ia 
the  former ; and  thefe  Fibres  take  their  origin  always  from  thefe,  and  ne- 
ver from  the  interfiicial  fubftance. 

To  examine  one  of  thefe  fmall  fibres  exaflly,  it  will  be  proper  to  cut 
oft  a very  fmall  fegment  of  the  piece  6,  and  laying  it  in  water  before  the 
double  Microfcope,  with  a powerful  magnifier,  we  fee  it  as  exprefTed  at 
8 ; differing  in  nothing  from  the  part  3 of  the  large  Fibre,  except  that 
it  is  more  pellucid;  it  is  a plain,  fimple,  uninterrupted  tube,  terminated 
by  a fmall  button  at  the  extremity,  jull:  as  the  longer  Fibre.  Thefe  twill 
themfelves  varioufly  about,  and  the  clubbed  ends  refembling  the  heads  of 
Animals,  they  appear  fo  many  little  ferpents,  or  dracunculi,  darting  their 
fmall  heads  about  with  fury. 

The  part  remaining  to  be  examined  of  the  furface  of  the  Root,  is  the 
third  divifion  or  extremity.  This  being  the  fame  with  the  Fibres  juft, 
named,  only  larger,  will  ferve  happily  to  difclofe  alfo  their  ftrudture. 
Fig  7.  It  appears  fimple ; but  when  larger  magnifiers  are  ufed,  we  find 
it,  like  the  other  parts,  vafcular : only  all  is  more  delicate.  The  great 
objed;  of  attention  is  the  terminating  Head  or  Button, 
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C H 'A  P.  VII. 

Of  the  Head  which  terminates  the  Fibre.  ' 

'^I^IIE  naked  eye  may  fee  this  head  at  the  extremity  of  every  Fibre 
plainly,  in  a Root  thus  cleaned  : and  it  is  impoffible  to  look  on  it 
without  furprife  j it  is  fo  different  from  what  the  received  opinions  fay  con- 
cerning the  extremities  of  Fibres.  They  are  fuppofed  fmall  beyond  all 
view,  and  open.  On  the  contrary,  we  fee  them  here  enlarged  and  clofe. 
'Fhe  greatert:  wonder  is,  that  a thing  fo  obvious,  in  a regular  e.nquiry, 
fliould  have  efcaped  the  obfervation  of  Naturalifts  fo  long.  The  depth  of 
Winter  is  the  time  to  make  thefe  obfervations ; for  the  warmth  and  wet 
of  Spring  make  great  changes  in  the  Fibres. 

To  the  naked  eye  one  of  thefe  heads  appears  obtufely  conical,  larger 
tlian  the  adjoining  part  of  the  Root,  and  altogether  different  in  colour 
and  fubflance  ; that  is  cclourlefs  and  tranfparenr,  this  part  is  opake  and 
yellow.  No  more  appears  till  we  cut  it  open. 

A TRANSVERSE  fedfion  cf  this  part  fliews  a very  delicate  conflrudlion, 
and  very  wonderful  : but  we  fliall  be  more  familiar  with  the  parts  vvhicli 
compefe  it  as  we  advance  farther  in  the  Anatomy  of  the  Plant  : for  tho' 
th.ey  he  thickened  in  a peculiar  manner,  they  are  the  fame  feven  parts  which 
compofe  the  refl  of  the  Plant.  See  Fig.  lo,  i i. — counting  from  the  centre,, 
they  are  thus  difpofed. 

There  Is  a cavity  in  the  middle  of  the  head,  and  this  is  furrounded 
with  a thin  lining  of  white  Pith,  the  fame  with  the  Pith  of  the  Stalk  or 
Fibre;  round  this  is  carried  a thick  coat  of  a greenifli  fubftance,  which 
is  the  Flcfli  of  the  Plant,  the  fifth  confiituent  luhflance  of  Plants,  rec- 
koning from  the  furfnee  ; and  near  the  inner  edge  of  this  are  placed  fix 
conic  cluflers  of  vefftrls,  whole  points  pierce  the  Pith.  Thefe  are  the 
fixth  conflituent  fubfiance  in  all  Plants.  On  the  outfide  of  the  coat  of 
FleOi  runs  a vafcular  feries  ; it  appears  only  in  diftindt  Dots,  but  Is  com- 
pofed  of  Veffels  inclofed  between  two  Membranes ; this  is  the  fourth 
fubflance  in  all  Plants.  (N-er  this  is  a very  thick  coat  of  the  Blea  ; which 
is  vvhitifl),  and  upon  this  are  fpread  the  two  Rinds,  the  innermofl  of  which 
thickens  at  the  end  of  the  head,  into  a kind  of  jelly.  All  thefe  parts  go 
compleatly  round  this  head  or  extremity  of  the  Fibre,  returning  upon 
themfelves  in  fo  many  arches ; and  there  is  no  opening  at  the  end  of  the 
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Fibre  ; their  courfe,  as  feen  in  a longitudinal  feflion,  is  feen  at  Fig  72. 
And  if  from  thefe  we  diredl  the  eye  to  the  tranfverfe  and  longitudinal- 
fedtion  of  a Fibre,  Fig.  13,  14.  we  fhall  fee  the  fame  parts  mod:  diftindly; 
for  the  feven  fubdances  are  the  fame  in  the  body  of  the  Fibre,  and  in  this 
fingular  head  at  its  extremity ; only  that  they  are  all  larger,  firmer,  and 
more  didindt  in  the  body  of  the  Fibre,  and  more  tender,  foft,  and  deli- 
cate in  its  head.  Innumerable  vefiels  are  fent  from  the  Fledi  of  the  Plant 
thro’  the  Blea,  as  alfo  from  the  Blea  into  the  rinds  in  this  part,  for  draw- 
ing nourifhment,  but  none  pierce  the  furface.  The  v,hole  coat  is  fpungy. 

That  Nouridnnent  which  this  part  of  the  Root  receives  f om  the 
earth,  is  not  taken  in  at  an  open  extremity,  as  was  imagined  ; but  enters 
the  fpungy  cavities  of  this  head  ; and  being  received  into  its  fubdance,  pe- 
netrates, in  the  fame  manner,  the  furfaces  of  thofe  Fibres  which  run  into 
this  part  from  the  other  coats;  and  is  thence  didributed  to  the  entire  Plant, 
thro’  their  vefiels. 

This  fydem  is  new;  but  the  eyes  are  its  evidences.  The  fourth  Mag- 
nifier of  the  common  Double  Microfeope  fhews  it  didindtly  enough  to  af- 
certain  the  fadi,  that  the  end  of  a Fibre  is  a hollow  head,  where  all  the 
coats  are  continued  round,  and  which  has  no  opening:  and  the  greater 
Magnifiers  fhew  the  communications  of  the  Vefibls  as  didindtly. 

The  other  opinion,  that  the  extreme  Fibres  of  Plants  opened  in  a kind 
of  Mouths  at  their  ends,  was,  indeed,  contradidtory  to  reafon ; for  the 
Juices  mud,  in  that  cafe,  have  been  received  into  the  hollow  where  the 
Pith  lies,  whence  there  is  no  proper  communication  with  the  fix  other 
fabdances  of  the  Plant.  Perhaps  the  nourifiiment  of  Animals  is  received 
in  the  fame  manner,  and  the  extremities  of  the  Ladteals  may  be  formed 
thus.  One  indance  in  animal  nature  there  is  which  I have  found  plainly 
analagous  : this  is  the  Gordius,  or  Hair-worm.  This  creature  has  no 
mouth:  its  head  is  covered  with  jud  fuch  a gelatinous  fubdance  as  the 
end  of  the  Fibres  in  this  Plant;  and  all  its  nourifhment  pierces  the  pores  in 
the  fame  manner. 

In  Vegetable  Nature  every  thing  confirms  this  fydem  ; and  therefore, 
altho’  new,  it  will,  I flatter  myfelf,  be  favourably  received.  When  Roots 
are  fhortened  in  tranfplanting,  they  fird  fend  out  a gelatinous  covering  of 
this  kind  : and  when  Cuttings  are  planted,  the  fird  effort  toward  their 
growth,  is  a callous  knob  covering  the  wound.  The  Juices  differ  in  thefe 
feveral  indances,  and  therefore  the  fubdance  of  the  head  differs  alfo  in 
its  firmnefs ; but  the  proceeding  is  the  fame  in  all : Nature  admits  no 
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Juices  to  the  Veflels  of  a Plant,  but  thro’  the  fine  pores  of  fuch  a head  ; 
and  they  are  thence  only  given  to  the  Veffels  which  run  thro’  the  Body. 

CHAP.  IX. 

The  Internal  Construction  of  a Fibre. 

E have  ken  the  Surface  and  the  Termination  of  a Fibre  of  the 
Hellebore  Root;  and  the  dilTcdtion  of  that  lafl  part  of  it  naturally 
leads  us  to  the  Anatomy  of  the  whole.  P'or  this  purpofe,  we  are  to  chufe 
an  entire  healthy  and  found  Fibre,  taken  frefli  out  of  the  ground  at  the 
feafon  named  before;  and  to  examine  it  by  tranfverfe  fcdions,  and  by 
fplitting.  The  parts  arc  mod:  didindt  in  that  portion  which  is  next  the 
body  of  the  Root : therefore  it  will  be  bed  to  cut  it  afunder  at  about  half 
an  inch  from  its  infcrtion. 

In  a thin  dice  cut  tranfveiTely  from  this  part  of  a Fibre,  and  laid  be- 
fore the  Microfcope,  we  fee  feven  condituent  parts  very  didindtly.  Fig.  13. 
I.  An  outer  Rind;  2.  an  inner  Rind;  3.  a vad  white  Blea,  compofed  of 
hexagonal  Vefiels  ; 4.  a fingle  feries  of  greenidi  Vedels  ; 5.  a greenifh 
flediy  fubdance  ; 6.  fix  conic  cluders  of  Vedels ; and  7.  a fnow  white 
Pith,  formed  of  Vefiels  extremely  minute. 

So  much  a tranfverfe  fedtion  fhews.  When  we  fplit  the  Fibre  diredlly 
along  the  middle,  we  fee  the  fame  parts  didindlly  in  the  fame  proportion ; 
and  on  laying  a thin  piece  of  fuch  a fcdtion  before  the  Microfcope,  we  dif- 
cover  the  Vefiels  of  which  each  part  is  formed.  See  Fig.  14. — i,  2,  3, 
4>  5> 

These  leven  parts  continue  their  courfe  to  the  extremity  of  the  Fibre, 
and  rounding  that  extremity  in  fo  many  arches,  return  without  interrup- 
tion up  again  to  the  infertion  of  it  at  the  body  of  the  Root.  The  next  ob- 
fervation  leads  us  therefore  to  that  infertion. 

This  is  tlie  plained  that  can  be  conceived.  There  is  no  Joint,  no 
Knot,  not  fo  ihuch  as  a Gland,  or  Ganglion,  at  the  part : but  the  two 
Rinds,  and  the  Blea,  and  Vafcular  Series  of  the  Fibre  are  continued  plain- 
ly and  fimply  into  the  Rinds  and  Blea,  and  the  Vafcular  Series  of  the 
body  of  the  Root.  P'ig.  15,  16.  e.  Thus  far  the  Root  and  its  Fibre  are 
one  continuous  and  regular  body  : but  the  Flefh,  the  conic  Clufiers,  and 
the  Pith,  are  difiindl  in  each.  ’Tis  eafy  to  fee  now  in  what  manner  a 
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Fibre  is  produced  from  the  body  of  the  Root ; for  tho’  we  have  been  ob- 
liged in  the  duecourfe  of  enquiry  to  begin  at  the  extremity  of  the  Fibre,  and 
follow  it  to  the  Rootj  that  Fibre  is,  in  the  courfe  of  Nature,  produced 
from  the  body  of  the  Root,  not  the  body  of  the  Root  from  it.  We  are 
therefore  now  to  change  the  courfe  of  examination,  and  conlider  the  body 
of  the  Root : and  are  to  trace  this  Fibre  carefully  from  it. 


CHAP.  X. 

The  Const  RUCTION  of  the  Body  of  the  Root. 

' s^flE  body  of  the  Root  in  Hellebore  is  fmall ; rot  tuberous,  nor  bul- 
bous,  nor  of  any  determinate  form  ; but  a mere  oblong,  fimple  lump, 
irregular  in  fliape,  and  compoled  of  the  fame  parts  with  the  Fibres,  which 
are  thus  difpofed. 

In  the  center  is  lodged  a conliderable  quantity  of  Pith,  inclofed  in  the 
Flefli  and  its  Coats,  and  there  kept  diftind:  and  feparate  from  all  other 
parts;  having  no  connedion  with,  nor  continuation  into  any  of  them. 
This  Pith  follows  the  courfe  of  the  Root  in  all  its  irregularities,  at  an 
equal  depth  within,  and  equal  diftance  from  its  furface  ; nowhere  com- 
ing within  an  eighth  of  an  inch  of  the  Rind,  nor  any  nearer  at  the  ends 
than  elfewhere.  Fig.  16.  a.  b.  We  fee  it  is  a mere  exfudation  of  the 
flelhy  fubdance  of  the  Root,  which  furrounds  it ; produced  from  that, 
and  producing  nothing.  This  Pith  is  of  a whitifli  colour,  with  a tinge  of 
yellow.  i6.  i. 

Just  upon  the  verge  of  the  Pith  run  the  conic  clufters  of  Veflels,  fcarce 
feen  in  a longitudinal  fedion.  16.  2.  The  fubftance  covering  thefe  is  very 
firm,  as  broad  as  a fmall  twine,  and  of  a greenifh  yellov/.  Fig.  16.  3. 
This  is  the  Flefh  of  the  Root,  and  in  the  prefent  inftance  it  is  very  foliT 
It  is  eafy  to  fee  by  the  connedion  of  the  Pith  with  this,  that  it  is  its  proper 
lining  ; and  is  regularly  produced  from  it. 

This  flefhy  coat  follows  the  courfe  of  the  Pith,  and  in  many  places 
(hoots  proceffes  of  its  own  fubftance  into  it,  and  even  thro’  it,  appearing  , 
like  lines  in  a map,  or  letters  of  the  alphabet.  15  c.  Thefe  ferve  to  fup- 
port  the  two  fides  of  the  Flefla,  at  equal  diftance,  where  the  Pith  would 
not  have  ftrength  enough  to  do  it ; and  they  divide  it  in  a manner  into  fo 
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many  portions.  This  flefliy  fubftance  is  every  where  at  an  equal  dif- 
tance  from  the  hurface,  rounding  the  bafe  in  form  of  an  arch  or  fliell  ; 
and  what  may  appear  more  ftrange,  but  is  equally  certain,  purfuing  its 
courfe  in  the  fame  vaulted  form  at  the  top  of  the  Root,  i6,  b.  and  under 
all  the  Fibres,  i6,  b.  Tho’  it  fends  out  a part  of  its  uter  fiibftance  into 
them. 

Thus  terminates  the  Pith,  the  conic  Clufters,  and  the  Flefh,  forming 
arches  within  the  common  coats,  and  returning  upon  themfelves  ; but  it  is 
not  fo  with  the  other  parts.  Next  above  the  Flefli  appears  the  Vafcular 
Scries,  i6.  4.  tho’  very  indiftindfly  in  the  longitudinal  fedion  : and  over 
thefe  lies  a thick  white  Blea,  5.  This  is  continued  in  an  arch  round  the 
bafe  of  the  PvOor,  but  it  has  no  fuch  termination  at  the  head,  16,  d,  for 
there  it  runs  up  into  the  Stalk,  making  the  fame  third  part  in  its  fubftance. 

Ni;xt  above  this  we  find  the  inner  Rind  of  the  Root,  6.  This  is  of 
an  uncommon  thicknefs,  and  is  pellucid,  and  almofi:  colourlefs,  or  of  a 
very  faint  greenifii  white.  This  makes  the  gelatinous  part  of  the  heads  of 
file  Fibres,  and  is  nearly  of  the  fame  fubftance  here. 

Over  this  is  carried  the  outer  Rind,  7.  which  is  brown  and  thin.  Thefe 
are  all  the  conftituent  parts  of  the  body  of  the  Root : of  which  the  three 
innermoft  alone  are  peculiar  in  a manner  to  it.  The  reft  are  continuations 
of  the  fame  parts  in  the  Fibres,  and  are  continued  alfo  into  the  Stalks. 


CHAP.  XI. 

Of  the  Insertion  of  the  Fibres  at  the  Body  of  the  Root. 

TH  E body  of  the  Root  is  the  original  part  produced  from  the  Seed  of 
the  Plant.  It  is,  indeed,  the  Corculum  or  Heart  of  the  Seed  fwell- 
ed  and  enlarged  into  that  form  ; and  the  Fibres  as  well  as  Shoots  for  Leaves 
and  Flowers  are  all  produced  from  it.  The  Flefli  in  the  Stalk  of  the  ori- 
ginal or  parent  Plant,  furniflied  that  Heart  of  the  Seed  j and  this  flefliy 
fubftance  of  the  Root  is  the  fame  thing  fwelled  to  a larger  bulk.  Its  Pith 
has  been  thrown  out  from  its  own  Veftels  inward  ; and  the  feveral  Coats 
externally  have  been  produced  in  the  fame  manner  by  its  extravafated  Juices 
hardened  into  a fubftance;  and  by  continuations  of  thofe  Veflels  them- 
felves in  flender  branches  into  it.  Thus  the  fiefliy  fubftance  in  the  body 


VEGETABLE  STRUCTURE. 


53 


of  the  Root,  is  the  elTential  part  of  it  : the  reft  having  been  produced 
from  this  : and  fo  we  fhall  find  have  all  the  other  portions  of  the  Plant. 
Firft  we  are  to  trace  its  Fibres. 

When  we  have  laid  open  the  body  of  the  Root  lengthwife,  it  will  be 
eafy  to  cut  off  a Fibre  at  a fmall  diftance  from  the  furface,  and  fplitting 
this  along  the  middle,  and  carrying  the  knife  in  the  fame  even  line  into 
and  thro’  the  fubftance  of  the  Root,  we  fhall  fee  plainly  in  what  manner 
it  is  produced  from  it.  Fig.  ij.  a b c d e. 

The  Fibre,  we  have  feen,  is  compofed  of  all  the  fame  parts  as  the 
body  of  the  Root.  The  two  Rinds,  and  the  Blea,  and  Vafcular  Series,  are, 
indeed,  continuations  of  thofe  parts  entire  from  the  Root ; the  Flefh  is  a 
portion  of  the  furface  of  the  Flefti  of  the  Root ; but  the  conic  Clufters 
and  Pith  are  fyftems  peculiar  to  each  part.  The  origin  of  the  Fibre  is  from 
the  outer  furface  of  the  flefhy  fubftance  of  the  Root:  17,  a.  This  part 
keeps  its  uninterrupted  coarfe  along  the  body  of  the  Root,  even  where  the 
Fibre  has  its  rife,  17,  b,  and  forms  a yellowifh  line  between  the  bafe  of 
the  Fibre  and  the  Pith,  17,  c ; but  a part  of  its  outer  furface  is  raifed  hori- 
zontally in  form  of  a fmall  blifter,  whofe  crown  is  very  thin,  and  whofe 
body  in  a fedtion  reprefents  two  threads,  17,  d e,  a little  diftant  one  from 
the  other.  This  Blifter  thrufts  out  all  the  coats  of  the  Root  in  that  part  j 
and  is  the  original  of  the  Fibre.  The  Blea,  where  it  is  pufhed  by  the 
tops  of  thefe  two  threads  of  the  flefhy  fubftance,  goes  with  them  outward 
with  a fmall  prccefs  ; and  fo  do  the  two  Rinds.  The  fleftay  threads  are 
continued  in  length,  and  thefe  three  parts  being  alfo  continued  with  them, 
a Fibre  is  formed,  fuch  as  has  been  deferibed  ; compofed  of  a flefhy  fub- 
ftance, a Blea,  and  two  Barks,  which  are  the  fame  with  thofe  parts  in 
the  original  Root,  and,  indeed,  muft  be,  becaufe  they  are  thofe  parts  them- 
felves,  only  thruft  outward.  Thefe  accompany  the  courfe  of  the  Shell  or 
Threads  of  flefhy  fubftance,  till  they  have  reached  fix  or  feven  inches, 
which  is  the  natural  length  of  the  Hellebore  Fibre  } and  there  the  two 
threads  which  were  at  firft  one  continuous  fubftance,  being  only  a kind  of 
blifter  riling  from  the  outfide  of  the  flefhy  fubftance  of  the  Root,  form  an 
arch  or  vault : this  terminates  that  part  of  the  Fibre.  The  three  Coats, 
and  the  Vafcular  Series,  are  only  the  provifions  of  Nature  for  its  fecurity, 
and  really  nothing  more  than  productions  or  continuations  of  the  fame  parts 
from  the  body  of  the  Root,  for  its  fervice  : thefe  form  the  fpungy  fubftance 
of  that  Angular  head  before  deferibed,  and  make  a thick  vault  over  it  *,  and 
the  others  in  the  fame  manner  furround  it,  not  terminating,  as  has  been 
fuppofed,  .at  its  extremity. 
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Thus  we  learn  the  true  nature  of  a radical  Fibre.  It  is  not  a new  pro- 
duction from  the  Root;  but  is-truly  a part  of  the  fubftance  of  the  Root 
itfclf,  firft  ralfed  in  a fmall  blilter  on  its  flefhy  part,  and  then  carried  out- 
ward into  a confiderable  length.  It  is  in  form  a lengthened  cone  ; hollow, 
and  crowned  at  the  extremity  with  a protuberant  head. 

Its  conic  cluhers  of  Fibres,  and  the  Pith,  are  all  that  remain  to  be  con- 
fidered  ; for  tho’  it  receives  nothing  from  the  Pith  or  conic  Clufters  in  the 
body  of  the  Root,  there  are  fuch  cones  of  Vefiels  in  the  Fibre,  and  there 
runs  along  its  center  all  the  way,  a certain  quantity  of  abiblute  Ih’th. 

We  have  feen  the  firil  appearance  of  the  Fibre  was  a blifter  on  the  flefhy 
fubftance  in  the  body  of  the  Root.  The  Pith  of  the  Fibre  is  no  other 
than  a matter  thrown  off  from  the  outer  furface  of  the  Flefli  under  the 
original  blider,  and  is  lengthened  with  the  reft  of  the  parts  into  the  entire 
Fibre.  The  conic  Cluftcrs,  which  are  original  produdions  of  the  Flefti 
in  all  parts  of  the  Plant,  are  in  tiie  fame  manner  formed  in  this. 

The  Pith  is  formed  as  that  in  the  body  of  the  Root  ; and  the  plain 
manner  wherein  we  fee  this  done  in  the  prefent  part,  confirms  the  dodrine 
with  regard  to  the  origin  of  the  other.  In  fine,  a Fibre  of  a Root  is  no 
other  than  a long  procefs  of  the  body  of  the  Root  itfelf,  increafing  the 
furface  to  draw  more  nourifliment.  Fig.  i 8,  is  a longitudinal  fedion  of  tlie 
fame  Root  reprefented  at  17,  with  the  new  Fibres  more  advanced  in 
growth  ; at  16,  c,  is  a Fibre  yet  longer:  and  at  Fig.  23,  is  a fplit  Fibre, 
with  a piece  of  the  Root  magnified. 


C H A P.  xir. 

of  the  Ascendant  Shoots. 

'T^PIE  body  of  the  Root,  in  its  courfc  of  growth,  at  the  fume  time  that 
it  pufties  out  Fibres  from  the  fides  and  lower  part,  fends  alfo  from 
the  upper  part,  or  crown,  ftioots  which  are  to  furnifli  Stalks  and  Leaves. 
The  origin  and  ftrudure  of  thefe  are  yet  to  be  examined  : and  we  fliall 
then  have  cleared  the  Root,  and  may  advance  to  the  body  of  the  Plant, 
its  Leaves,  and  its  Frudification.  This  part  of  the  Root,  and  the  origina- 
tion of  Stalks  and  Leaves  from  it,  may  be  confidered  in  two  views,  as 
they  appear  two  ways  in  Nature:  i.  As  the  Germ,  or  Bud  for  a future 
Plant,  is  placed  on  the  abfolute  crown  or  fummit  of  the  Root,  19,  a;  and 
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2,  as  a flioot  or  procefs  of  the  Root,  is  formed  for  it,  feparating  from  the 
body  of  the  Root  at  a greater  depth,  and  bejring  the  Germ  upon  its  head, 
19,  be.  T!ie  Stalks  and  Leaves  of  Black  Hellebore  are  produced  both 
thefe  ways  ; and  the  latter,  as  mod:  analogous  to  the  formation  of  the  Fi- 
bres, will  demand  tlie  fird:  confideration  here. 

The  origin  of  one  of  the  afeendant  dowering  Shoots  is  this.  The  Root 
being  filled  with  nouridiment,  and  able  to  fupport  more  Leaves  and  Stalks 
than  thofe  which  rife  from  its  immediate  Crown,  a provifion  is  made  by 
Nature  for  more  Heads,  and  more  Crowns  from  below.  The  fiefhy  fub- 
fiance  of  the  Root  rifes  into  a blider  within  its  other  coats,  either  near  the 
top,  19,  b,  c,  or  at,  perhaps,  two  thirds  of  its  length  or  depth  in  the 
ground,  d.  This  is  cxadly  like  thofe  biiders  which  gave  origin  to  the  Fi- 
bres, only  it  is  larger;  and  is  directed  upwards  : it  fwells  out  in  the  fame 
manner ; and  fird  forms  a lump  upon  the  furface  of  the  Root.  This 
grows  from  time  to  time  larger  and  longer ; and  indead  of  making  its  way 
downward,  as  the  Fibre  did,  keeps  the  dircdlion  upward.  It  reaches  to 
the  furface,  or  nearly  fo,  and  there  it  terminates.  A Root  of  Hellebore 
with  fuch  a procefs,  full  grown,  i,  reprefented  entire  at  Fig.  20,  and  fplit 
at  21,  where  is  alfo  Ihewn  a Fibre  tending  downwards. 

This  didedlion  fiiews  the  Shoot  to  be  exadlly  like  the  Fibres  in  fubdance 
but  not  in  termination.  All  the  coats  of  the  Root  are  continued  up  the 
whole  length  of  this  procefs ; and  a Pith  foon  arifes  from  the  fieday  fub- 
dance at  the  bafe  of  the  blider,  21,  a.  The  fiediy  fubdance  forms  an  arch 
or  vault  jud  under  the  crown  of  this  Shoot ; returning  into  itfelf  as  in  all 
other  parts:  but  the  coats  do  not  return  upon  themfelves  in  that  manner. 
They  terminate  abfolutely  in  the  head  of  the  Bud,  and  tiiere  form  the  fird 
rudiments  of  Leaves  and  Flowers ; every  coat  terminating  in  fome  one  part. 
Thus  we  fee  the  fiefhy  fubdance  of  the  Root  is  one  continuous  body,  fur- 
rounding it  entirely  ; and  is  didindb  in  the  body  of  the  Root,  tho’  in  part 
continued  into  the  Shoots  and  Fibres. 

This  is  the  plain  and  fimple  formation  of  the  afeendant  Shoot  or  procefs 
of  the  Hellebore  for  fiowering.  The  Head  or  Crown  of  that  Shoot  form- 
ing the  rudiment  of  the  future  Plant,  is  condruded  thus. 

The  outer  B.irk  of  the  body  of  the  Root  being  continued  to  this  pro- 
cefs, ends  in  certain  Scales  at  its  top  ; fee  Fig.  22,  which  is  fomevvhat 
enlarged,  Letter  a.  Thefe  are  the  Scales  a,  in  the  principal  Figure  termi- 
nating 24,  alfo  the  outer  Rind  there  ; the  inner  PJnd  terminates  in  certain 
other  Scales,  b,  which  are  to  be  the  outer  Petals  of  the  fucceeding  Flower. 
Clofe  within  thefe  we  fee  in  the  Crown  the  Vafcular  Series,  22  c,  which 
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is  very  difficultly  diflinguiffiable  in  thefe  longitudinal  fedtions  of  the  Root 
itfelf.  Within  this  part,  in  the  fpllt  Crown,  appears  a portion  of  the 
fleffiy  Subftance,  but  not  the  whole,  22  d.  The  principal  part  of  this 
fublbance  makes  the  vault  or  arch  by  which  it  returns  upon  itfelf,  and 
makes  the  entire  communication  round  the  Root ; but  a procefs  of  it  rifes 
in  this  Crown  as  a Bliftcr ; juft  as  in  the  origin  of  the  Shoot  itfelf  j and  is 
continued  into  the  Germ  or  Bud  upon  the  fummit.  There  it  does  not  re- 
turn into  itfelf  entirely,  or  form  an  arch  of  the  whole  ; but  a part  is  again 
fent  off,  and  terminates  like  the  outer  fubftances,  in  many  threads,  which 
end  in  the  future  Filaments.  Within  this  is  a green  line,  which  is  a part 
of  the  conic  Cluflers,  f;  and  finally  a Pith  is'raifed  under  this  Blider  as 
under  the  others,  and  this  extending  itfelf  in  length,  terminates  alfo  in  the 
rudiments  of  the  Seed  \’effels,  22,  g.  Thus  is  the  Bud  of  Black  Hellebore 
formed  ; ar,d  this  as  foon  a-  formed,  is  defended  by  many  Scales  feparated 
from  the  three  outward  coverings.  This  being  underdood,  the  formation 
of  a Bud  at  the  head,  or  proper  crown  of  the  Root,  is  known,  for  it  is 
the  lame  with  that  of  the  Crown  in  this. 

We  fee  of  vvliat  parts  the  Root  is  compofed  ; and  we  are  now  to  exa- 
mine the  entire  Plant. 


CHAP.  XIII. 

The  Construction  of  the  Entire  Plant. 

''  H E rational  courfe  will  be,  fird  to  confirm,  by  more  obfervations, 
what  and  how  many  are  the  condituent  parts  of  a Stalk,  as  well  as  a 
Root,  and  Fibre,  by  tranfverfe  feflions  j then  to  feparate  thefe  parts  one 
from  another  by  maceration  ; and  thus  enquire  into  their  drudlure  : and 
finally,  by  longitudinal  fedtions  of  the  fredi  Plant,  to  fee  what  are  their 
connedtions,  and  how  one  is  united  to  another. 

The  fird  difeovery  we  make  by  the  tranfverfe  fedlions  of  the  Stalk,  the 
Fibre,  and  the  body  of  the  Root,  is,  that  the  condituent  parts  are  the  fame 
in  all  of  them  in  number  and  condrudion  : differing  only  in  proportion. 
And  this  is  a difeovery  of  no  fmall  moment.  We  find  by  this,  that  Vege- 
tables have  a compofition  peculiar  to  them  as  Vegetables  ; and  univerfal 
among  them  : that  it  is  as  Plants  they  confid  of  a certain  number  of  con- 
dituent parts  i and  that,  as  among  the  feveral  portions  of  a Plant,  Stalk, 
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Pvoot,  and  the  like,  the  only  difference  is,  in  the  proportion  of  thefe  con- 
flituent  parts  to  one  another,  fo  k*is  alfo  in  regard  to  the  greater  difference 
of  one  fpecies  from  the  refl. 

A CERTAIN  number  of  conflituent  parts,  therefore,  are  found  in  all 
Vegetables,  and  in  all  the  perfefl  parts  of  every  Vegetable.  Thefe  the 
ancient  philofophy  held  to  be  only  three ; the  Bark,  the  Wood,  and  the 
Pith  : later  refearches  increafed  the  number  to  five,  accounting  two  Barks, 
the  Blea,  the  Wood,  and  the  Pith.  To  thefe,  the  obfervations  it  has  been 
my  fortune  firfl:  to  make  upon  this  fubjedl,  have  added  two ; increafing  the 
number  of  conftituent  parts  to  feven  : and  if  we  add  the  membranes  which 
inclofe  thefe  feveral  portions,  the  account  will  run  much  higher. 

The  two  parts  I have  found,  and  which  had  efcaped  the  obfervation  of 
others,  are  a Vafcular  Series  between  the  Blea  and  the  Flefli  of  Plants 
which  lall  is  the  part  analogous  to  the  Wood  in  Trees;  and  an  affortment 
of  conic  clurters  of  Veffels,  taking  their  origin  within  the  inner  furface  of 
the  Flefli,  and  pointing  inward  into  the  Pith. 

Therefore  accounting  the  conftituent  parts  of  a Vegetable  Body,  they 
are,  as  we  have  before  feen  in  the  Hellebore  Fibre,  feven  ; and  they  are 
difpofed  in  this  order. 

1.  A THIN  brown  outer  Bark.  2.  An  inner  Rind,  green,  and  much 
thicker.  3.  A Blea,  white  in  colour,  and  many  times  thicker  than  both. 
4.  A Vafcular  Scries,  or  fingle  courfe  of  Veffels,  of  a deep  green,  inclofed 
diftindtly  between  two  membranes.  5.  The  Flefli  of  the  Plant,  of  a 
yellowifli  green.  6.  The  conic  Clufters  of  Vefiels,  of  a mixed  green  and 
white  colour.  And  7.  the  Pith  perfedly  white. 

All  thefe  parts  are  feen  difiindtly  in  the  fedtions  of  the  Fibre,  the  body 
of  the  Root,  and  the  Flower  Stalk  ; fedtions  of  all  which  are  given  in 
Plate  III.  all  thefe  parts  being  portions  of  the  entire  Plant,  proceeding  from 
the  Root  to  the  Frudlification.  In  the  Stalks  of  the  Leaves  we  fee  fewer; 
their  fimple  office  being  only  to  imbibe  moifture  from  the  air,  and  to  ex- 
hale the  redundance  of  it  at  other  times,  for  the  nouridiment  of  the  Plant, 
and  due  motion  of  its  Juices.  Thefe  are  therefore  to  be  accounted  only 
as  a kind  of  appendages  to  Plants ; nor  are  they  of  abfolute  neceffity,  for 
fome  kinds  live  without  them  : to  the  others  all  the  feven  conftituent  parts 
are  necelTary,  becaufe  from  them  rife,  in  a plain  and  certain  courfe,  the 
Flower  and  Seeds. 

The  Figures  25,  26,  and  27,  reprefent  three  tranfverfe  fedlions,  or  thin 
flices,  of  a Fibre,  as  they  appear  before  the  Double  Microfcope.  25  Is  a 
fedlion  taken  from  the  naked  upper  part  of  the  Fibre  near. the  body  of  the 
VoL.  I,  I Root. 
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Root.  26  Is  a fedion  cut  out  of  the  middle  part  of  the  Fibre,  where  it 
is  hung  about  with  Fibrills  in  form  of  Hairs.  And  27  is  cut  from  the 
plain  and  tender  part  toward  the  extremity.  The  feven  conflitucnt  parts 
are  equally  prefent  in  all  thefe  portions  of  the  Fibre,  only  they  are  lefs 
diftindt  where  it  is  tendered:  and  mod  juicy  toward  the  extremity,  as  at 
Fig.  27. 

x^DVANciNG  from  the  Fibre  to  a feftion  of  the  body  of  the  Root,  we 
fee  all  the  fame  parts,  and  have  them  more  didindl,  as  the  fubjedt  is  larger: 
and  there  we  have  the  fird  indance  of  that  difference  they  diew  in  the 
feveral  portions  of  the  Plant,  beginning  with  a variation  in  number.  In  a 
tranfverfe  fedlion  of  the  body  of  the  Root,  cut  extremely  thin,  and  viewed 
before  the  Double  Microfcope,  with  its  fmaller  powers,  we  fee  all  the  feven 
parts  didindly,  as  reprefented  Fig.  28.  Each  has  its  regular  place,  and 
regular  proportion  to  the  others  ; but  the  conic  Cluders  are  doubled  in 
number.  They  were  only  fix  in  the  Fibre,  but  here  they  are  twelve.  In 
the  Flower  Stalk  the  parts  are  dill  the  fame,  but  they  differ  in  proportion  ; 
the  Blea  is  lefs  in  quantity,  and  the  conic  Cluders  are  there  twenty-four. 
This  is  reprefented,  moderately  magnified,  at  Fig.  29,  and  largely  and 
didindly  at  Fig.  30.  What  remains  is  only  to  trace  the  parts  in  the  Foot- 
dalks  of  the  Leaves. 

At  Fig.  31.  is  reprefented  the  body  of  the  Footdalk  in  a tranfverfe  fec- 
tion  magnified,  which  confids  only  of  an  inner  Rind  and  Blea,  with 
twelve  of  the  conic  Cluders  5 and  at  32,  is  reprefented  a like  fedion  of 
one  of  the  divifions  at  the  top,  in  which  are  only  four  of  the  twelve  Cluf- 
ters,  a resular  portion  being  fent  into  each  of  thofe  parts. 

We  are  about  to  trace  the  courfe  of  thefe  feveral  condituent  parts  thro’ 
the  Plant,  in  the  fucceeding  chapters ; nor  will  this  be  difficult  to  an  at- 
tentive eye,  becaufe  they  continue  the  fame  in  all  the  portions  of  the  Plant, 
whether  they  are  continuations  one  of  another,  as  the  Rinds,  &c.  or  ge- 
nerated in  the  part  where  they  appear,  as  the  Pith  : but  one  thing  is  leen 
plainly  in  thefe  fedions,  which  demands  enquiry  here  : this  is  the  variation 
of  the  conic  Cluders  in  number. 

It  would  be  natural  to  fuppofe,  that  the  fix  of  the  Fibre  were  continu- 
ed into  the  body  of  the  Root,  and  were  there  divided ; and  that  the  twelve 
of  the  Root  became,  in  the  fame  manner,  the  twenty-four  of  the  Flower- 
dalk  : but  if  this  were  the  cafe,  there  mud  be  many  times  twelve  in  the 
Root,  for  there  are  many  Fibres  ; nor  could  the  twelve  we  find  there  fur- 
nifli  the  four  and  twenties  of  the  feveral  Flowerdalks ; for  they  are  very 
numerous  from  one  Root.  This  is  the  Problem  j and  in  a difcovery  fo 
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new,  nothing  muft  be  regarded  but  plain  obfervation.  It  will  be  necelTary 
to  the  underftanding  Vegetation,  to  trace  thefe  conic  Clufters  very  care- 
fully, for  their  office  is  important,  nor  was  it  poffible  the  Growth  and  Life 
of  Plants  could  be  underftood  while  thefe  remained  unknown. 

Transverse  fedlions  of  the  parts  ffiew  the  place  and  difpofition  of  thefe 
clufters,  but  ’tis  in  the  fplit  Roots  we  muft  trace  their  origin.  To  this 
purpofe  chufe  a found  Root  of  Hellebore  j fplit  this  perpendicularly  down, 
and  chufing  a part  for  obfervation  that  has  a Fibre  growing  from  it,  cut 
away  the  reft  : then  fplit  this  piece  again,  fo  that  the  knife  may  pafs  thro’ 
the  middle  of  the  Fibre,  and  fplit  that  alfo  down  fome  part  of  its  length, 
cutting  off  the  one  half  by  a perpendicular  ftroke.  Such  a piece  of  the 
Hellebore  Root  is  reprefented  Plate  III.  Fig.  33.  and  it  is  the  only  kind 
of  fedion  in  which  we  can  trace,  in  one  view,  the  courfe  of  thefe  clufters 
of  Veffels  in  the  Fibre,  and  in  the  body  of  the  Root,  fo  as  to  fee  what 
connedion  there  is  between  thefe  conftituent  parts,  in  diftind  portions  of  the 
Plant.  Such  a fedion  is  reprefented  Plate  III.  Fig.  33.  The  different 
faces  in  this  figure  all  ftiew  diftindly  the  feveral  conftituent  parts  of  the 
Plant ; and  we  fee  at  Letter  a,  in  what  manner  the  fame  parts,  namely  the 
conic  Clufters,  and  Vafcular  Series,  are  diftinguiflied  in  a tranfverfe  fec- 
'tion,  which  at  b are  fcarce  to  be  difccvered  in  the  longitudinal  divifion,  be- 
caufe  they  appear  there  only  as  a kind  of  Fibres  running  the  fame  courfe  with 
the  reft  of  the  parts. 

We  ftaall  find,  in  tracing  the  courfe  of  the  other  parts  in  the  purfuit  of 
this  fubjed,  that  the  Fleffi  of  the  Plant  does  not  run  entire  from  the  body 
of  the  Root  into  the  Fibres ; but  the  principal  part  of  it  purfuing  a plain 
courfe  round  the  Root,  a portion  only  is  fent  off  from  its  furface  to  form 
the  Flefti  of  the  Fibre.  Therefore,  in  the  body  of  the  Root  there  is  an 
hollow  for  holding  the  Pith,  c c c \ and  in  the  body  of  the  Fibre  there  is 
• another,  d d d.  Thefe  two  hollows  we  fee  do  not  open  one  into  the  other ; 
for  this  fedion  is  made  thro’  the  very  center  of  the  Fibre  j and  all  that 
thicknefs  of  the  Fleffi  of  the  Plant  reprefented  2X  e e e,  has  its  place  be- 
tween them,  nor  is  penetrated  by  any  hollow  whatfoever.  Now  the  place 
of  the  conic  Clufters  of  Veffcls  is  always  within  the  Flefti  of  the  Plant, 
as  appears  in  all  the  tranfverfe  fedions  of  this  Plate.  Therefore  the  mafs 
of  impervious  Flefli  marked  e e e,  being  between  the  clufters  of  the  Fibres 
and  thofe  of  the  Root,  they  cannot  be  abfolute  continuations  the  one  of 
the  other,  any  more  than  the  Pith  of  the  Fibre  and  the  Pith  of  the  Root. 
Their  fituation  is  as  diftind  as  their  number. 
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What  is  the  ahfolute  courfe  of  thcfe  Clufters  in  a Fibre  at  its  extreme 
termination,  we  have  feen  5 they  are  continued  in  arches  round  that  ex- 
tremity, returning  upon  theiiifelves,  as  has  been  reprefented  Plate  II.  Figures 
10,  II,  and  12.  It  remains  to  find  in  what  manner  they  terminate  at  the 
top  of  the  Fibre,  where  it  is  joined  to  the  Root,  To  know  this  we  muft 
take  off  the  Fibre  /',  from  the  body  of  the  Root  g,  at  the  part  /6,  not 
hrait  down  tranfverfely  thro  ; but  by  an  arched  ftroke,  fuch  as  is  marked 
by  the  dotted  Line  / k.  It  will  be'  more  proper  to  cut  out  an  entire  Fi- 
bre than  one  which  is  fpllt,  for  this  obfervation  ; but  the  divided  piece  of 
the  Root  3-3,  (hews  exactly  where  the  knife  is  to  pafs.  Many  trials  will 
fail ; for  it  is  clfential  to  cut  juft  under  the  arch  made  by  the  Flefli  of  the 
Fibre,  witliout  wounding  the  Vefl'els  thcmfelves  ; but  with  attention  it  may 
be  executed  ; and  if  a Root  be  chofen  for  the  purpofe  which  has  been  a 
little  while  macerated  in  water,  if  fome  fragments  of  the  Flefli  remain  on 
the  top,  a fmall  pencil  working  in  water,  will  get  them  off,  and  fliew  the 
courfe  of  the  Velfels  entire.  We  fhall  thus  find  that  the  conic  Clufters 
of  the  Fibre  not  only  do  not  run  into  the  body  of  the  Root,  but  that 
they  never  enter  the  Flefli  at  all  ; they  return  upon  thcmfelves  in  fo  mvtny 
arches,  juft  within  the  vault  e,  made  by  the  Flefli  of  the  Fibre,  and  con^ 
flitute,  as  it  were,  another  difcontinued  fliell  within  that,  furrounding  every 
where  the  Pith.  At  Fig.  34.  is  reprefented  the  head  of  a Fibre,  taken 
from  a Root  which  hal  been  fome  fmall  time  macerated  in  water,  in  which 
the  fix  broad  and  arched  lines  are  the  conic  Clufters  preferved  entire. 

We  fliall  fee  in  the  fucceeding  chapters,  that  thefe  Clufters  of  Velfels 
are,  in  the  fame  manner,  difeontinuous  between  the  Root  and  Stalks  : but 
there  is  yet  one  ob'ervation  which  the  prefent  fedion  of  the  Root  offers, 
and  which  muft  properly  find  its  place  here. 

Altho’  the  conic  Clufters  in  the  Fibre  are  not  continuations  of  thofe  in 
the  body  of  the  Root,  there  yet  is  a communication  between  them  ; and- 
perhaps  what  thus  is  feen  in  the  perfed  Fibre,  as  a communication  only, 
was  originally  the  fource  of  thofe  Velfels. 

On  cutting  off  a very  thin  dice  of  the  part  of  the  Root,  Fig.  33.  e e e, 
which  is  the  mafs  of  the  Flefli  of  the  Plant,  between  the  Root  and  Fibre, 
and  laying  it  in  water  before  the  Double  Microfeope,  we  perceive  certain 
thick  white  lines,  running  a courfe  contrary  to  that  of  the  Vefl'els  which 
compofe  the  Flefli,  and  interwoven,  as  it  were,  among  them  j befide  the 
multitude  of  thefe  threads  which  muft  have  been  cut  afunder  in  various 
angles,  we  fcldom  fail  to  fee  ten  or  twelve  very  confpicuous  and  entire,  in 
6 the 
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the  thinneft  pieces.  They  are  reprefented  in  Fig.  33.  at  m m.  In  any 
of  thefe  which  are  cut  entire,  we  may  trace  the  origin  and  infertion,  as 
well  as  the  whole  courfe.  In  that  part  of  the  thin  piece  which  ha?  been 
a portion  of  the  body  of  the  Root,  if  we  have  been  fo  happy  as  to  cut 
thro’  one  of  the  Clufters,  we  diftinguifli  a fmall  line  between  the  Flefh 
and  Pith,  of  a mixed  dark  and  pale  colour.  This  is  reprefented  at  Letter 
n,  and  its  termination  at  <?,  fhews  that  it  is  a longitudinal  view  of  or^e  of 
thofe  Clufiers  j this  feifllon  having  been  made  fo  as  to  take  the  courfe  of 
one  of  the  twelve  great  Clufters  juft  within  the  furface,  the  variety  of  col- 
our is  owing  to  the  different  coloured  Veflels  of  which  each  cf  thefe  Cluf- 
ters is  compofed. 

From  one  or  other  of  the  green  Veftels  of  this  Clufter  arife  all  thofe 
white  lines  which  pierce  the  fubftance  of  the  interjacent  Flefh,  and  make 
their  way  to  the  Clufters  of  the  Fibre,  where  they  form  the  vault  or  arch 
py  at  the  head.  Being  white,  it  would  be  natural  to  imagine  they  arofe 
from  the  white  Veflels  of  the  Clufter ; but  palpable  obfervation  fhews  it  is 
otherwife.  I have  fometimes  thought  I could  diftinguifh  a green  thread  in 
the  middle  of  each.  If  it  be  fo,  they  have  only  thick  white  coats,  but 
carry  the  rich  green  Juice  of  the  Clufter.  The  Flefli  of  the  Plant  gives 
paflage  to  thofe  Veflels,  and  as  they  proceed  from  the  Clufters  of  the  body 
toward  thofe  of  the  Fibre  they  unite  two,  or  more,  into  one  larger  ; and 
in  this  enlarged  form  they  are  plainly  inferted  into  the  Clufters  of  the  Fi- 
bre. Probably  this  is  the  origination  of  the  Clufters  in  the  Fibre,  and 
in  thefe  arches  at  the  top  of  the  Fibre  the  Clufters  properly  begin,  being 
produced  by  the  united  branches  of  thofe  fmall  white  VefTels  from  the 
Clufters  of  the  body,  and  naturally  enough  extending  themfelves  along 
each  way,  between  the  Flefh  and  Pith  of  the  Fibre,  till  coming  to  the  ex- 
tremity they  return  in  an  arch,  and  reach  the  head  again,  where  they  be- 
gan. This  is  the  courfe  of  thofe  Veflels  in  all  the  Fibres  ; and  the  Letters 
e Cy  f f \n  Fig.  35  of  this  Plate,  which  reprefents  the  entire  Plant  diflTec- 
ted,  divefted  of  its  outer  Rind,  and  with  the  inner  feparated,  and  ready  to 
be  taken  off,  fhew  part  of  the  very  fame  conftrueftion  with  h i L m the 
Figure  33,  only  not  enlarged  enough  to  appear  diftind:ly. 


CHAP. 
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C H A P.  XIV. 

Of  the  Course  and  Construction  of  the  Outer 

Bark. 


Tj'ROM  this  view  of  the  place,  and  difpofition  of  the  feveral  conflitu- 
^ ent  parts  of  this  Plant,  we  may  proceed  to  trace  their  courfe  and  ter- 
minations ; and  afterwards  their  conftrudlion.  The  courfe  and  termina- 
tion of  the  feveral  parts  can  be  truly  known  but  one  way,  which  is  by 
feparating  each  part  from  the  reft,  without  tearing,  orothcrwife  injuring  it, 
This  is  a tedious  and  delicate  operation  ; but  it  is  not  impradticable.  The 
purpofe  is,  to  feparate  one  by  one  the  feveral  coats  and  conftituent  fubftan- 
ces  of  the  Plant,  beginning  with  the  outermoft,  and  working  inward  : this 
is  not  to  be  done  in  the  entire  Plant,  nor  while  it  is  frelh  and  growing;  he 
who  fliould  undertake  fuch  a talk,  would  attempt  what  is  impolfible; 
but  with  the  help  of  maceration,  and  a proper  divifion,  it  may  be  effected, 

I ftiall  diredt  others  according  to  the  method  by  which  I liave  fucceeded. 

In  the  mouth  of  January  take  up  a Plant  of  Black  Hellebore  in  Flower, 
getting  it  out  of  the  ground  entire.  Wafli  away  the  mould  from  the  Root, 
and  laying  the  whole  Plant  lengthway  upon  a board,  cut  it  acrofs  into 
ten  parts.  Each  part  will  confift  of  many  pieces  of  the  Plant,  but  they 
will  be  all  pieces  of  the  fame  general  portion  of  it.  Thus  the  firft  parcel, 
counting  from  the  bottom,  will  confift  of  a number  of  ends  of  Fibres ; 
the  fecond  will  confift  of  pieces  of  Fibres  cut  from  a little  higher;  and  fo 
on.  Let  there  be  ready  ten  earthen  pans,  with  about  a pint  of  water  in 
each;  and  mark  them  i,  2,  3,  and  fo  on  to  the  tenth.  Into  the  Pan 
marked  1,  put  the  firft  parcel,  and  the  others,  in  a regular  order,  one 
parcel  into  each  pan.  Then  tye  a paper  loofely  over  each,  and  fet  them 
by  to  macerate.  Thus  there  will  be  a number  of  pieces  of  every  part  of 
the  Plant  for  experiments ; and  by  laying  together  one  piece  out  of  each 
pan,  in  the  order  wherein  they  are  numbered,  we  may  at  any  time  make 
up  the  whole  Plant.  It  was  from  pieces  of  this  kind  that  I obtained  all 
the  preparations  which  confirm  the  following  experiments.  Different  time 
will  be  required  for  the  maceration  of  the  feveral  parts ; therefore  the  ex- 
periments upon  them  fliould  be  often  repeated  : for  what  does  not  fuc- 
ceed  in  one  ftate  of  maceration,  will  in  another.  The  outer  Bark  is  the 
c firft 
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firft  part  to  be  taken  cfF,  and  we  muft  begin  with  the  body  of  the  Root, 
becaule  this  coat  is  there  moft  perfedt,  and  was  the  original  Bark  of  the 
Seedling  Plant,  the  Fibres  and  Stalks,  with  their  Bark,  having  been  produ- 
ced from  it. 

Fasten  a flat  piece  of  cork  with  fome  cement,  fuch  as  Cutlers  ufe,  to 
the  bottom  of  a white  ftone  plate  j fill  the  plate  with  very  clean  foft 
water,  and  here  begin  the  reparation.  Take  one  of  the  pieces  out  of  the 
pan  which  contains  fome  of  the  body  of  the  Root.  Wafli  the  piece  clean : 
fplit  it  down  the  middle,  and  lay  one  of  thefe  parts,  with  the  fplit  part 
upwards,  upon  the  cork  in  the  plate,  and  fix  it  with  a couple  of  needles: 

I have  fine  needles  faflened  to  long  handles  for  this  purpofe.  Then  ex- 
amine the  edges  with  the  help  of  a fmall  magnifier,  and  there  will  be  feen 
fome  places  where  the  outer  Bark  is  lefs  firmly  united  to  the  inner  than 
in  others;  thefe  are  a kind  of  openings  made  by  the  dilTolution  of  the 
thickened  Juices  which  had  Iain  between  the  two  Rinds ; and  having  been 
feen  with  the  glafs,  they  will  afterwards  be  more  eafily  diftinguiflaed  by 
the  naked  eye.  Introduce  the  point  of  one  of  the  hooked  and  edged  needles 
into  one  of  thofe  openings,  and  then  working  gently  between  the  two 
Rinds,  the  outer  may  be  feparated  from  the  inner ; and  by  purfuing  this 
method  with  pieces  from  the  other  pans,  we  may  thus  obtain  the  outer 
Bark  of  the  entire  Plant  feparated  from  the  other  parts.  We  are  not  to 
expert  that  we  can  get  this  entire  even  from  the  moft  favourable  pieces ; 
but  in  how  many  fragments  foever  it  is  got  off  from  the  Plant,  thefe  be- 
ing put  together,  fhew  us  its  whole  courfe  ; and  thus  we  know  how  much 
of  the  Plant  it  covers,  and  in  what  manner. 

The  outer  Bark  of  the  Hellebore  thus  feparated,  and  laid  together 
in  form,  is  reprefented  in  Plate  II.  Fig.  24.  and  thus  we  fee  its  whole 
courfe  on  the  Plant. 

The  original  outer  Bark,  is  properly  the  covering  of-  the  Root,  and 
nothing  more.  It  extends  from  the  extremities  of  the  Fibres  a tf,  to  the 
furface  of  the  ground  b ; but  toward  the  top  it  fuffers  fome  change.  From 
the  extremities  of  the  Fibres  to  the  top  of  the  Root,  where  the  Stalks 
rife,  it  is  of  the  fame  uniform  texture  and  colour,  thin  and  brown  ; but 
from  the  crown  of  the  Root  upwards,  it  becomes  greenifli,  and  is  fome- 
what  thicker,  making  a kind  of  fhell  for  the  outermoft  defence  of  the 
Bud  b c.  Great  care  mufl:  be  taken  in  getting  off  the  Bark  from  the  Root 
juft  at  the  Crown,  the  part  marked  c ; for  it  is  very  tender,  and  eafily 
breaks  there ; but  being  taken  off  with  care,  we  find  the  greenifh  part  is. 
abfolutely  continuous  with  the  brown,  and  is  its  extreme  termination. 

The 
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The  outer  Bark  of  the  Hellebore  Root,  therefore,  covers  it  with  all  its 
Fibres,  from  the  furface  of  the  ground  to  their  extremity,  there  rounding 
them  without  any  breach  or  aperture,  fo  that  when  feparated  from  the 
reft,  it  may  be  compared  to  a glove,  with  numerous,  long,  and  very  flen- 
der  fingers  j but  with  no  opening,  except  at  the  top. 

This  is  the  original  outer  Bark  of  the  Hellebore,  which  is  confined  to 
the  Root ; but  there  is  alfo  a fecondary  one,  which  covers  the  Flowering 
Stalk.  This  Stalk  firft  rifes  without  any  outer  Bark,  the  inner  Rind  of 
the  Root  being  its  natural  covering.  This  is  reprefented  in  the  Figure  24 ; 
the  inner  part  of  the  Root  being  left  within  the  feparated  outer  Bark  for 
that  purpofe,  e e e e.  We  fee  here  the  green  inner  Rind  making  regular- 
ly the  outermoft  covering  of  the  Stalk,  the  other  terminating  at  b hav- 
ing covered  that  part  of  the  Plant  which  was  under  ground  : but  the  part 
f f,  tho’  it  rofe  naked,  does  not  continue  fo : a new  outer  Bark  is  formed 
for  it  from  its  own  extravafated  Juices,  hardened  by  the  air;  and  this  co- 
vering the  two  Films  gg^  terminates  there  entirely.  Thus  there  are  pro- 
perly two  outer  barks  of  the  Hellebore,  formed  for  the  protedion  of  the 
different  parts  of  the  Plant,  and  having  their  feparate  terminations ; that 
of  the  original  outer  Bark  being  at  the  furface  of  the  ground,  that  of  the 
fecondary  one  at  the  upper  Film  of  the  Flowering  Stalk.  Thefe  two  Films 
originally  fall  over  one  another,  and  cover  the  Bud  of  the  Flower  j and 
thus  the  outer  Bark,  till  the  Flower  opens,  forms  an  entire  covering  for 
the  Plant. 


CHAP.  XV. 

The  Construction  of  the  Outer  Bark. 

T T A V 1 N G feparated  this  outer  covering  of  the  Plant  in  a number  of 
pieces,  any  one  of  thefe  may  be  ufed  for  enquiring  into  the  ftrudure 
of  the  part ; and  there  is  little  difference  from  whatever  part  it  is  taken, 
but  it  is  moft  perfed  on  the  body  of  the  Root : this  was  the  original  part, 
the  Fibres,  and  the  Flowering  Stalks  having  been  produced  from  it : there- 
fore in  this  it  is  beft  to  feek  its  fabrick  there  : and  by  tracing  it  regularly 
in  this,  and  comparing  it  occafionally  with  the  outer  Bark  of  other  Plants, 
we  fhall  not  only  difeover  the  ftrudure,  but  the  ufes  of  the  part. 
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One  of  the  fmall  pieces  of  the  outer  Bark  being  laid  in  clean  water, 
and  rubbed  over  gently  with  a pencil,  to  wafli  off  all  accidental  foulnefies, 
or  remains  of  other  parts,  is  in  a condition  for  this  examination.  It  is  to 
be  laid  in  a drop  of  water  upon  a plate  of  glafs,  and  viewed  with  a very 
powerful  magnifier.  It  thus  appears  a kind  of  net,  with  large  irregular 
meQies;  of  a brownifh  colour ; what  refemble  the  cords  of  the  net  being 
browner  than  the  reft.  Whether  we  lay  it  with  the  outer  or  inner  furface 
upwards,  it  has  the  fame  appearance.  We  perceive  the  mefhes  are  not 
open  ; for  in  that  cafe  the  interftitial  part  would  be  colourlefs ; but  on  which 
ever  fide  we  view  them,  we  difcover  that  they  are  filled  up  by  a mem- 
branous matter.  A piece  of  the  Bark  thus  appears  as  at  Plate  IV.  Fig.  39. 
And  examining  the  edges  of  the  piece,  we  fee  very  plainly  this  membra- 
nous matter,  between  the  abrupt  ends  of  the  feveral  Veffels  a a a. 

To  examine  the  ftrudlure  farther,  let  the  piece  be  faftened  upon  a cork 
in  water,  and  with  a fine  pencil  work  round  all  the  edges,  rubbing  from 
without  toward  the  center.  By  this  means  I have  fucceeded  fo  far,  as  to 
feparate  the  parts  of  which  this  Bark  confifts.  Applying  more  power  of 
magnifying,  and  laying  a fmall  piece  of  the  Bark  thus  divided,  with  the 
outfide  upwards,  we  find  that  it  is  compofed  of  two  membranes,  and  a 
multitude  of  delicate  Veflels  laid  between  them.  The  outer  membrane  is 
yellowifh,  the  inner  whitifti ; and  the  Veflels  are  of  a deep  brown.  As  the 
two  membranes  naturally  fhrink  when  they  are  thus  feparated,  the  ends  of 
the  Veflels  ftand  out  in  fome  places  beyond  them ; and  it  is  eafy  to  per- 
ceive their  mouths  in  thofe  extremities.  A piece  of  the  Bark  thus  magni- 
fied is  reprefented  at  Fig.  37.  The  Membranes  are  mere  Films  ; the  Veflels 
run  upwards  in  a winding  courfe,  and  are  full  of  inofculations,  joining  with 
one  another  in  innumerable  places.  They  appear  uniform  and  regular  in 
their  ftrudlure,  except  that  they  fvvell  a little  in  fome  parts,  and  principally 
near  the  joints  where  they  unite  one  with  another.  They  are  extremely 
flender ; their  colour  is  a yellowifla  brown,  and  they  are  paleft  where  fulleft 
of  juice. 

The  inner  furface  of  this  Bark  remains  to  be  examined;  and  for  that 
purpofe  it  will  be  proper  to  put  on  the  very  largeft  magnifiers.  I am  par- 
ticular in  the  ufe  of  the  Double  Microfcope,  and  combine  upon  thefe  cc- 
caflons  two  objedl  ghfles,  by  means  of  a larger  tube  which  Aides  upon  the 
tube  of  the  Microfcope  : at  the  end  of  this  1 place  a lens  in  one  of  thofe 
polilhed  flaells  which  are  contrived  for  the  Single  Microfcope  for  opake 
objeds.  This  is  brought  before  the  common  objed  glafs  of  the  Micrc- 
fcope  ; and  we  have  their  combined  powers.  There  is  fome  difficulty  in 
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fixing  the  place  where  the  Image  from  the  firft  lens  is  befi;  received  by  the- 
fecond  ; but  not  fo  much  as  might  be  expedled  ; when  the  two  are  pro- 
perly placed,  altho’  they  be  feparately  but  of  moderate  power,  they  exceed 
the  ftrlT:  magnifier  in  the  common  way  by  many  degrees,  when  thus  united, 
and  there  is  a larger  area  and  good  light ; the  fiiell  of  the  lowed:  objedt 
glafs  very  happily  reflecting  the  light  from  that  below. 

A PIECE  of  the  Bark  laid  with  its  inner  furface  upward,  and  managed 
as  the  other  to  feparatc  the  two  membranes,  makes  before  this  great  power 
of  magnifying  a very  curious  appearance.  The  membrane  now  thrown 
I ack  is  the  white  one  ; and  we  Ee  it,  both  where  it  is  loofe,  and  where  it 
yet  adheres  to  the  Vefiels  and  to  the  other  membrane,  pierced  with  innu- 
merable minute  holes  in  different  places,  but  principally  near  the  Joints, 
and  at  thofe  other  parts  where  the  Vefiels  fwell.  The  piece  of  Bark  thus 
magnified  is  fhewn  at  Fig.  38  j and  the  holes  in  the  white  membrane  at 
Letter  a a a. 

If  we  now  turn  the  piece  of  Bark,  we  fliall  find  the  yellow  mem- 
brane which  made  its  outer  furface,  is  no  where  pierced  in  the  lead: ; 
fo  that  thefe  apertures  are  peculiar  to  the  other.  Examining  the  Vef- 
fels  with  this  great  power  of  magnifying,  we  perceive  certain  parts  upon 
their  furface  which  have  a correfpondence  wdth  thefe  holes,  and  fhew  their 
ufe.  At  the  joints  of  the  vafcular  net,  or  thofe  parts  where  the  Vefiels 
inofculate  with  one  another,  b,  as  alfo  in  the  crofs-arched  bars  which 
unite  them,  c c c \ and  in  whatever  part  thefe  Vefiels  fwell,  as  at  d d d,. 
\ve  perceive  a roughnefs  and  irregularity  of  furface  in  them,  not  feen  in 
other  places.  To  diflinguifii  what  this  is,  we  mud:  ufe  various  degrees  of 
light,  and  various  pofitions  of  the  objeCt.  There  is  fcarce  a more  delicate 
thing  among  all  the  microfcopic  fubjeCls.  But  with  attention  and  un- 
wearied trials,  we  fhall  at  lad  fee  thefe  parts  of  the  Vefiels  in  lights  pro- 
per to  fiiew  to  what  their  roughnefies  arc  owing. 

In  all  thefe  places  the  coats  of  the  Vefiels  are  pierced  with  many  mi- 
nute holes,  much  fmaller  than  thofe  in  the  membrane  with  which  they 
correfpond ; thefe  holes  in  the  VeiTels  are  all  round  fringed  with  a num- 
ber of  minute  yellowifh  hairs,  which  form  a kind  of  pencil,  whofe  point 
pierces  the  hole  in  the  membrane  oppofite  to  it. 

As  there  are  no  fuch  holes  in  the  yellow  or  outfide  membrane,  fo  nei- 
ther are  there  any  vifible  apeitures  in  the  outer  furface  of  the  Vef- 
fels ; only  toward  the  extremities  on  the  Plant  they  are  entirely  fpungy. 
What  may  be  the  ufe  of  thefe  fingular  apertures  on  the  inner  furface  of 
this  Bark,  it  is  too  early  yet  to  feek^  if  the  examinations  of  the  other  parts 
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{hew  us  their  flru6lure  diflinflly,  perhaps  it  may  be  known  v/hen  we  view- 
all  together.  Only  this  we  may  obferve  at  prefent,  that  here  is  a pro- 
vilion  of  Nature  for  difeharging  fome  of  the  juice  from  tlie  VelTels  of  the 
outer  Bark,  into  the  interftice  betw^een  that  and  the  inner,  v/ithout  the 
vvafte  of  any  between  the  two  membranes  of  the  Bark  itfelf.  We  fee 
alfo  the  means  by  which  thefe  two  coats  of  the  Plant  are  faflened  one  to 
the  other,  and  how  maceration  adts  in  procuring  their  feparation. 

These  hairy  fringes,  which  arife  from  the  Veflels  of  the  outer  Bark, 
faften  themfelves  to  the  outer  furface  of  the  Rind  under  it;  and  as  they 
are  innumerable,  and  rife  from  fo  many  and  fo  near  parts,  they  hold  the 
two  together  through  their  whole  furfaces : but  as  they  are  very  tender, 
they  are  the  lirH;  things  that  didblve  on  lying  long  in  water;  and  the  band 
of  union  being  deftroyed,  they  feparate. 

This  Conftrudion  of  the  Veflels  of  the  outer  Bark,  explains  alfo  how 
it  is  that  in  the  growing  feafons  we  find  a loofe  fluid  between  the  outer 
and  the  inner  Barks  of  certain  Shrubs  and  Plants.  In  the  Mezereon  I 
have  obferved  this  particularly  in  early  Spring  ; and  it  is  evident  in  the 
Stalks  of  all  the  Bulbous  Plants. 

At  Fig.  39,  I have  endeavoured  to  fliew  the  m.anner  wherein  the  two 
Barks  are  united  in  the  Body  of  the  Root  of  Hellebore.  The  Figure  re- 
prefenls  a fmall  piece  vaftly  magnified,  as  it  appeared  under  the  poliflfd 
iliell  and  double  objed:  glafs.  a is  the  outer,  b the  inner  Rind,  feparated 
by  the  needle,  and  curling  backwards,  as  they  do  immediately  on  the  fe- 
paration. c c are  the  parts  where  the  fringes  of  the  mouths  of  the  Vef- 
lels of  the  outer  Bark  faften  themfelves  to  thofe  of  the  inner. 

At  Fig.  40,  is  reprefented  a portion  of  the  vafcular  part  of  the  outer 
Bark,  feparated  from  its  membranes : and  as  there  is  fome  fmall  difference 
in  the  courfe  of  the  Veflels  in  the  outer  Bark  of  a,  the  flowering  Stalk, 
from  that  in  the  body  of  the  Root,  a fmall  piece  of  the  Bark  taken  from 
the  lower  part  of  a Flower  Stem  of  the  Hellebore,  is  reprefented  at  41  ; 
and  the  VelTels  enlarged,  and  taken  out  from  the  membranes,  at  42.  The 
courfe  of  the  Veflels  is  flraiter  in  the  Stalk,  from  its  length  and  flender- 
nefs,  than  in  the  body  of  the  Root ; and  their  crofs-bars  are  lefs  arched  : 
indeed  they  are  nearly  horizontal  ; but  the  conflrudion  is  the  fame  in 
both.  Thefe  have  the  fame  mouths,  with  the  fame  fringes  round  them, 
and  there  are  in  the  inner  membrane  the  fame  perforations. 

This  is  the  conflrudion  of  the  outer  Bark  of  Hellebore.  Knowing  this, 
it  will  be  proper  to  examine  whether  the  outer  Barks  of  other  Plants  re- 
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femble  it.  We  feek,  by  thefe  experiments,  the  laws  of  Vegetation,  and 
the  Philofophy  of  Plants  j and  they  are  not  to  be  determined  from  what 
we  fee  in  a fingle  fpecies. 

To  render  the  obfervation  eafier,  it  will  be  proper  to  view  the  others 
with  the  fame  magnifying  powers,  and  to  take  them  as  nearly  as  may 
be  from  the  fame  parts  of  the  Plants ; therefore,  as  there  is  confiderable 
difference  in  the  fliape  of  Roots,  and  as  we  fee  the  courfe  of  the  Veffels 
is  fomewhat  altered  by  that  flaape,  altho’  their  drudlure  be  the  fame,  it 
will  be  bed  to  fix  upon  the  Bark  of  the  Stalk  in  each  kind,  taking  it  off 
always  near  the  bottom. 

As  Roots  are  thicker,  the  mefiies  of  the  reticular  courfe  of  Veffels  are 
wider,  as  in  36,  37,  38,  and  in  confequence  the  crofs-bars  become  arched 
by  the  force  which  feparates  the  V’^effels  thus  far  afunder  in  the  fides  of 
the  mefiies ; but  in  Stalks,  as  there  is  one  general  form  from  which  they 
never  vary  much,  that  is,  a flender  cylinder,  the  courfe  of  the  Veffels 
will  not  be  fubjedl  to  ihofe  innumerable  variations  which  the  different  forms 
of  Roots  occafion. 

It  was  convenient  firft  to  trace  the  conftrudfion  of  this  part,  in  pieces 
taken  from  the  body  of  the  Root,  becaufe  it  is  there  original,  and  the 
V’’effels,  and  their  mouths,  are  both  much  larger  than  in  any  part  above 
ground  : but  there  is  equal  reafon  for  chufing  the  Bark  of  the  Stalk  for  the 
objedt  of  comparlfon  with  that  of  other  Plants,  becaufe  being  free  from 
thofe  accidental  variations  which  the  fhape  of  the  root  gives,  there  will  be 
no  confufion  in  the  enquiry  j no  accidental  differences  will  be  feen,  and 
we  fhall  therefore  puiTue  more  diftindtly  the  real  variations  or  fimilitude. 
The  piece  of  the  outer  Bark  of  the  Flowering  Stalk  of  Hellebore,  41, 
fiiews  that  confirudtion  and  difpofition  of  the  Veffels,  with  which  we  are 
to  compare  thofe  of  others.  The  Veffels  in  this  run  nearly  flrait,  at  to- 
lerably regular  diftances ; and  the  bars  by  which  they  inofculate  one  with 
another,  are  placed  at  a confiderable  difiancc,  and  difpofed  nearly  at  right 
angles  with  the  others.  The  fringed  mouths  in  thefe  are  very  minute, 
and  are  placed  principally  at  the  joints,  and  in  the  crofs-bars. 

In  the  outer  Bark  of  the  Anemone  the  Vefiels  are  much  thicker,  and 
the  crofs-bars  very  flender  j in  thefe  the  mouths  arc  placed  at  fmall  dif- 
tances all  along  the  inner  furface  of  the  longitudinal  Veffels,  and  the  crofs- 
bars  ferve  merely  for  communication  between  one  of  the  afcending  Vef- 
fels and  another  j they  are  fo  (lender  that  they  appear  as  mere  Fibres  and 
their  cavities  are  inconceivably  fmall. 
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The  Pulfatilla,  which  comes  next  in  this  gradation,  fiiews  that  thefe 
bars  are  not  of  abfolute  necefTity  to  the  ufe  of  this  part ; for  in  its  outer 
Bark  there  are  none.  The  VefTels  are  large  5 they  are  placed  much  nearer 
to  one  another  than  in  the  Hellebore  ; and  they  have  no  communication 
one  with  the  other.  I have  traced  a fingle  Veflel  from  the  bottom  to  tlie 
top  of  the  Stalk,  and  found  it  no  way,  nor  no  where,  joined  to  the  reft. 
Thefe  Vedels  have  their  opening  inward,  as  in  other  outer  Barks  5 but  it  is  in 
a manner  very  different  from  the  former.  The  juices  they  convey  are  thicker 
and  more  coloured  than  in  the  generality  of  other  Plants  j and  there  are 
at  various  didances  in  all  the  VefTels  a kind  of  Glands,  at  which  they  flop  : 
thefe  are  darker  than  the  reft  of  the  Veftel,  and  fomewhat  fvvelled  ; and 
lengthwife  of  each  fwelled  part,  there  is  opened  a fmall  flit,  which  has  no 
fringe  or  hairynefs  about  it.  This  flit  pierces  the  inner  membrane,  and 
can  difeharge  its  liquor  into  the  fpace  between  this  Rind  and  that  next  un- 
der it. 

The  Stalk  of  the  Pulfatilla  is  extremely  hairy;  thefe  hairs  are  white 
tubes,  rifing  immediately  from  the  furface  of  the  VefTels,  and  opening  with 
a plain  mouth  into  them. 

In  the  Polyanthous  Primrofe,  the  VefTels  are  difpofed  exadlly  as  in  the 
Hellebore  Barks,  only  the  bars  are  fmaller,  and  the  openings  are  by  round 
fringed  mouths  along  the  furface  of  the  afeending  VefTels.  The  Bark  of 
this  Primrofe  comes  off  very  freely,  but  it  is  difficult  to  get  the  outer  one 
pure.  The  colour  of  the  Stalk  is  owing  to  the  inner  Rind  ; for  the  outer 
Bark  is  perfectly  colourlefs : this  will  flievv  whether  the  two  come  off  to- 
gether, for  we  never  fee  the  outer  Bark  alone,  unlefs  it  be  very  thin  and 
perfedtly  colourlefs. 

The  outer  Bark  of  the  Narciflus  affords  a much  more  pleafing  appear- 
ance : it  is  thin,  perfedlly  colourlefs,  and  very  diftindl  in  the  conftruddon. 
The  VefTels  icuthis  are  very  fmall,  and  the  fluid  they  contain  is  entirely 
watery  ; they  are  made  into  a kind  of  links,  joining  by  the  ends,  and  be- 
ing thus  united:  in  pairs,  there  are  alfo  crofs-bars,  as  in  the  other  Barks, 
but  not  between  the  two  VefTels  of  the  fame  pair ; thefe  are  joined  only 
by  the  ends  of  the  links  : the  crofs-bars  go  from  the  outfldes  of  each  of 
thefe  VefTels,  to  the  outfldes  of  the  VefTels  of  the  next  link. 

We  trace  the  courfe  and  form  of  the  VefTels  in  this  Bark  very  happily; 
for  there  are  no  apertures  either  in  their  furfaces  or  in  the  crofs-bars ; no 
fringe  of  hairs  to  difturb  the  view,  nor  coloured  juices,  irregularly  lodged, 
to  intercept  it.  The  whole  conftrudlion  is  p'ain  ; and  that  communication. 
Nature  always  makes  between  the  VefTels  of  the  outer  Bark  and  the  in- 
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terflice  between  that  and  the  inner,  is  thus  prefcrved.  At  the  joining  of 
tlie  links  there  are  a kind  of  knots:  not  at  every  joint,  but  at  every  third, 
fourth,  or  fifth,  fo  that  in  the  whole  they  are  very  numerous.  Thefe 
knots  have  their  origin  from  an  opening  which  is  between  the  two  ends  of 
the  two  links  j for  they  are  fafiened  to  one  another  at  the  two  edges  only, 
and  not  throughout  the  whole  part  where  they  touch.  From  tiiis  open- 
ing in  the  center  of  the  joint  rifes  a fmall  Cone  ; at  the  top  of  which  is  a 
long  and  very  narrow  flit ; which  is  capable  of  being  diflended  or  con- 
trafted,  according  to  the  ftate  of  the  Plant.  The  inner  Membrane  is  cut 
in  the  fame  form  at  every  one  of  thefe  flits ; and  the  glandular  fwelling 
round  the  aperture,  alone  preferves  all  the  juices  from  being  difcharged 
this  way:  this  ferves  the  fame  purpofe  with  the  hairs  in  the  other  Plants  j 
and  in  the  fame  manner  unites  the  outer  to  the  inner  Rind. 

In  the  Hyacinth,  the  outer  Bark  is  equally  diflindt  and  colourlefs.  The 
Veflels  are  flender,  they  are  placed  more  diflant  than  in  the  Narciffus,  and 
are  joined  to  one  another  by  crofs-bars,  as  in  the  Hellebore.  The  mouths 
by  which  they  open  into  the  interflicc  of  the  two  Barks,  are  glandular, 
and  conic,  as  in  the  Narciffus ; but  they  are  larger  and  fewer ; and  they 
do  not  rife  at  the  joints,  but  are  the  abfolute  terminations  of  certain  bran- 
ches of  the  Veffels.  So  that  in  this  Plant,  while  the  greater  part  of  the 
Veflels  purfue  their  uninterrupted  courfc  upwards,  others  terminate  at  dif- 
ferent heights,  and  in  confiderable  numbers,  in  abfolute  glandular  heads, 
difcharging  their  contents  between  the  two  barks,  and  fixing  one  to  the 
other.  Round  each  of  thefe  glands,  as  alfo  round  the  others  in  the  Narcif- 
fus, and  in  all  the  Plants  of  this  kind,  there  is  continually  feen  a kind  of 
bladder  of  a peculiar  Juice.  This  is  the  liquor  difcharged  from  the  Gland, 
which  makes  its  way  flowly  at  the  minute  openings  of  the  inner  Mem- 
brane; and  it  is  evident,  that  the  Juices  thus  difcharged,  have  fuffered  an 
alteration  in  the  Glands,  for  they  are  thicker  and  more  coloured  than  thofe 
in  the  Veflels.  Often  thefe  Glands  appear  to  rife  from  the  Membranes 
themfelves ; but  there  is  always  a communication  with  the  Veflels. 

In  the  outer  Bark  of  the  Stockjulyflower,  the  Veflels  are  large  and 
branched  j they  run  a lefs  regular  courfe  than  in  any  of  the  preceding ; 
but  they  are  joined  by  crofs  Veflels  in  the  manner  of  bars,  one  to  another, 
as  all  the  refl.  At  many  of  thefe  joints,  but  not  at  all  of  them,  there  aie 
round  Ample  fwellings  ; perforated  by  very  minute  and  naked  holes,  which 
open  into  the  interftice  between  the  two  Rinds. 

In  the  outer  Bark  of  the  Pervinca  the  conflrudion  is  very  like  that  of 
the  Bark  from  the  body  of  the  Hellebore  Root : the  fubflance  refembles  a 
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net  from  the  diftance  of  the  afcending  Veffels,  and  the  frequency  of  the 
crofs-bars  : but  thefe  are  notwithhanding  ftrait,  and  not  arched  as  in  the 
Hellebore.  The  fringed  openings  are  difpofed  and  conftruded  juft  as  in 
the  Hellebore. 

In  the  Bark  of  the  Black  Currant  they  are  in  the  fame  manner  formed 
into  a net  of  broad  fhort  mefhes,  but  with  fomewhat  arched  divifions:  and 
the  whole  furface  of  the  Veflels  on  the  inner  fide  is  pierced  with  fmall 
holes,  with  a few  fringed  hairs  about  them. 

The  uniformity  of  Nature  in  the  eftential  part  of  the  conftrudtion  of 
thefe  various  Barks  may  ihew  there  is  one  general  form,  and  one  certain 
office,  in  this  part  of  Vegetables,  which  is  alike  performed  by  all,  and  for 
which  it  is  in  all  Plants  deftined  and  ordained.  From  the  extreme  Fibres 
of  the  Root  the  Veftels  of  this  Bark  carry  up  Juices,  in  a fhort  courfe,  to 
that  part  in  which  they  terminate,  which  is  ufually  the  Cup  of  the  Flower  ; 
in  their  way  dilcharge  part  of  their  contents  into  the  interface  between  the 
outer  and  inner  Rind ; which  matter  fo  difcharged,  has  not  the  colour  or 
conliftence  of  that  carried  along  in  the  Veflels  ; and  therefore  we  may 
reafonably  fuppofe  it  is  not  difcharged  Amply  from  their  cavity,  but  paf- 
fes  thro’  minute  Glands  feated  at  the  oriAces.  Doubtlefs  this  once  con- 
codled  aliment  is  received  into  the  interior  part  of  the  Plant ; not  difcharged 
to  wafte.  That  thefe  Veflels  receive  more  than  they  are  deftined  to  carry 
to  the  extremity  of  the  Plant,  is  evident  j for  in  thofe  fpecies  whofe  aper- 
tures are  fmall  inward,,  hairs,  as  they  are  called,  rife  outward  on  the  Stalk, 
which  are  only  Ample  tubes,  difeharging,  during  the  heat  of  the  day,  a 
part  of  their  Juice.  So  far  as  I have  yet  obferved,  where  hairs  are  want- 
ing, there  are  parts  of  the  Veffels  which  rife  fpungy  to  the  exterior  fur- 
face,  and  ftretch  the  Membrane  till  it  cracks  over  them : thefe  anfwer 
the  fame  purpofe  as  the  hairs  on  others,  in  throwing  off  a part  of  the  Juice  j 
and  they  can  alfo  imbibe.  1 have  tied  up  the  bottom  of  a Narcllfus  Stalk 
to  the  neck  of  the  Flower,  and  fetting  only  the  entire  arch  in  water,  the 
Plant  has  been  tolerably  well  fupported  : unopened  Flowers  have  blown 
from  this  nourifhment,  and  the  general  tuft  of  Bloom  has  lafted  nearly  as. 
long  as  in  thofe  which  had  the  cut  end  of  the  Stalk  plunged  in  the  wa- 
ter. 
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CHAP.  XVJ. 


Of  the  Inner  Rind. 


HE  inner  Rind  is,  in  the  generality  of  Plants,  much  thicker  than 


the  outer;  and  of  a loofer  texture  ; in  the  Hellebore  Root  it  differs  in- 
colour conliderably,  as  well  as  in  proportion,  being  green,  whereas  the 
outer  Rind  is  brown.  Often  the  Stalks  of  Plants  are  coloured,  and  the 
red,  in  this  cafe,  appears  fuperficial  ; it  is  really  in  the  inner  Rind.  The 
Polyanthus  is  a very  familiar  inffance,  in  which,  tho’  the  Stalk  be  highly 
coloured,  its  outer  Rind  is  perfectly  colourlefs.  When  we  feek  the  ori- 
gin of  this  inner  Rind,  we  muft  trace  it  in  the  body  of  the  Root;  that 
having  been  the  rudiment  in  the  Seed,  and  its  firff  produdfion  in  the  ground  : 
from  thence  it  is  continued  downward,  over  all  the  Fibres,  and  upward 
into  the  Flowering  Stalks,  and  Footffalks'  of  the  Leaves.  In  thefe  lafl 
it  is  the  exterior  coat,  for  Nature  has  allotted  them  no  outer  Rind:  in 
all  the  others  it  is  covered  by  the  outer  Bark  juft  deferibed,  fo  far  as  that 
part  reaches  on  the  Plant ; but  this  is  extended  every  where  fomewhat  be- 
yond it : therefore  the  Footftalks  of  the  Leaves  are  not  the  only  part  where 
we  may  expedt  to  fee  it  naked. 

In  the  Hellebore,  when  it  has  covered  the  body  of  the  Root  and  Fibres, 
it  afeends  with  the  outer  Bark  to  the  furface,  having  a very  efiential  fer- 
vice  in  the  Crown  of  the  Root.  Its  courfc  is  reprefented  in  Plate  III. 
Fig.  35.  where  a fingle  Plant  of  the  Hellebore  is  figured  fplit  open,  and 
divefted  of  the  outer  Bark  ; the  inner  Rind  being  alfo  feparated  on  each 
fide  from  the  fubftance  next  within  it.  This  is  its  extent,  and  this  its 
ccurfe  : when  It  has  nearly  reached  the  furface  of  the  ground,  it  lofes 
the  ftrong  green  colour  it  had  in  the  body  of  the  Roct^^,  and  becomes 
whitifti,  bh’,  terminating,  while  the  Bud  is  yet  fixed  upon  the  C'rown,  in 
a vault  or  fhell,  a covering  fuch  another  Ihell  formed  of  the  Blea, 
Adi  within  which  refts  the  Rudiment  of  the  Flower,  with  its  ftiort  Stalk, 
i ready  to  be  enlarged  by  heat  and  moifture. 

When  it  begins  to  grow,  the  Bud  forces  itfelf  upward  with  the  Blea 
and  burfts  the  fliell  formed  by  this  inner  Rind  : the  Bud  then  appears  with 
a round  head  above  it,  as  at  and  the  termination  of  the  inner  Rind 
feems  to  be  in  a circle  round  it,  as  at  c c.  But  this  is  an  accide:;tal  and  a 
forced  termination ; and  the  real  ccurfe  of  the  inner  Rind  is  independant 
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of  it.  The  broken  Shell  fades  down  to  the  part  k,  where  it  began  to  rife 
loofe  from  the  Blea  ; and  the  inner  Rind  pufhing  upward  from  that  part, 
not  only  gets  a new  outer  Bark  for  itfelf,  but  follows  the  courfe  of  the 
Blea  upward  in  the  afcending  Stalk. 

We  have  feen  that  there  was  originally  alfo  a fliell  of  the  outer  Rind 
over  the  Bud  at  the  Crown  of  the  Root : this  and  the  fliell  of  the  inner 
Rind  being  both  broken,  there  remains  only  the  third  fhell  or  Blea  over 
the  young  Flower,  which  is  formed  of  the  Flefh  of  the  Root.  As  it 
rifes  higher  this  third  fliell  afcends  with  it  : where  it  ceafes  we  fliall  pre- 
fently  fee ; but  now',  afcending  entire,  the  power  of  grow’th  being  drong 
in  the  inner  Rind  of  the  Root,  this  coats  it  over ; and  having,  from  its  ex- 
travafated  Juices  renewed  its  own  coat,  or  formed  what  has  been  called  the 
fecondary  outer  Bark  of  the  Hellebore,  the  Bud  rifes  fo  far  perfedl. 

At  fome  height  above  the  ground  the  vigorous  Flower  breaks  thro’  the 
Shell  d alfo,  which  being  thus  fplit,  fpreads  oft  fideways,  and  couflitutes 
the  internal  fubftance  of  thofe  two  Films,  / in,  which  in  this  young  Rate 
cover  the  Flower.  The  outer  and  the  inner  Rind  having  rifen  with  the 
Blea,  fpread  themfelves  alfo  over  thefe  Films,  and  cover  them  entirely.  In 
the  uppermofl  of  thefe,  m,  the  new  outer  Bark  entirely  terminates  j but 
the  inner  Rind,  n n,  flill  purfues  its  courfe  up  the  Stalk,  even  to  its  fum- 
mit,  where  fpreading  into  Breadth  it  forms  the  two  under  or  outer  Petals 
of  the  Flower,  o o,  and  there  terminates  entirely. 

This  courfe  of  the  two  Rinds  is  peculiar  to  the  Hellebore,  and  fome 
few  other  Plants  of  the  like  kind  : for  in  the  generality  of  Herbs  the  outer 
and  the  inner  Barks  rife  together  with  the  Blea,  in  a plain  continued  and 
uninterrupted  courfe,  from  the  Root  into  the  Stalk.  As  the  young  Bud 
of  this  Plant  muft  pierce  the  earth  in  the  fevereft  Frofts,  Nature  has  by 
this  peculiarity  of  fti  udlure  in  the  Crown  covering  it,  provided  for  its  defence. 


CHAP.  XVII. 

Of  the  Construction  of  the  Inner  Rind. 

The  outer  Bark  having  been  removed  from  feveral  pieces  of  the  Hel- 
lebore, all  thefe  are  now  ready  for  the  taking  off  the  inner,  which 
we  are  about  to  examine  ; and  if  they  have  been  left  in  the  water  till  now, 
they  will  be  in  a condition  to  part  with  it  the  more  eafily.  It  is  nearly  in- 
VoL.  I.  , L different 
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cVifferent  from  what  part  of  the  Plant  vve  take  a piece  of  this  Rind  for 
txamination,  for  there  is  not  variation  in  the  diTpofition  of  the  Veffels  in 
t!ie  body  of  the  Root  and  other  parts,  which  we  fee  in  tlie  outer  Bark  ; it 
will  be  bed  therefore  to  take  the  piece  for  examination  from  the  Flowering 
Stalk  jud  above  the  ground,  that  being  the  part  eafied  compared  with 
others. 

A Small  piece  of  the  inner  Bark  of  the  Fleliebore  thus  feparated,  and 
cleared  perfectly  in  water  with  a camel’s  hair  pencil,  appears  compofed  of 
many  couches,  beds,  or  flakes  of  an  uniform  matter,  laid  evenly  upon  one 
another.  This  is  the  fird  and  mod  obvious  didinction  between  the  inner 
l\ind  and  the  outer  Bark;  the  lad  being  one  Ample  flake,  compofed  only 
of  two  Membranes  with  a reticulation  of  Vcflels  between  them.  Thefe 
numerous  couches  give  the  thicknefs  of  the  inner  Rind  ; for  each  couch  or- 
bed is  not  thicker  in  this  than  in  the  outer  Rind. 

Thi-  flrd  care  mud  be  to  feparate  one  Angle  couch  of  thefe  from  the 
red  ; they  are  ail  alike  in  drudlure,  but  when  they  lie  one  over  another, 
the  objcdl  is  confufed.  A fmall  piece  of  a Angle  couch  of  this  Rind  ap- 
pears before  the  Double  Microfeope  perfeddly  tranfparent,  and  almod  co- 
lourlcfs.  The  Veflels  dand  at  confiderable  didances,  afeending  in  waved 
lines,  and  inofculaflng  often  one  with  another.  There  are  a great  number  of 
bars  joining  thefe  Veflels  one  to  another  ; and  thefe  are  not  arched  or  tranf- 
verfe,  as  in  the  outer  Bark,  but  always  oblique  : fuch  a piece,  as  it  ap- 
pears to  the  Double  Microfeope  with  a very  confiderable  power,  is  repre- 
fented  Plate  IV.  Fig.  43. 

Ev  working  upon  a fmall  piece  in  water  with  Ane  camel’s  hair  pencils, 
we  can  feparate  the  Membranes  from  the  Veflels  in  this  as  in  the  other 
Bark  ; and  a larger  power  of  magnifying  being  applied,  a piece  thus  pre- 
pa:  ed,  lliews  that  each  couch  or  plate  of  this  Rind  conAds  of  two  Mtrn- 
inanes,  with  a feries  of  Veflels  between  them  ; as  the  compleat  outer  Bar  : 
but  thefe  large  powers  of  magnifying  drew  us  alfo  fomething  more,  for 
between  thofe  Veflels  there  is  a fpungy  fubdance,  Ailing  up  every  where 
the  fpaces ; tho’  unlefs  by  a very  careful  eye,  fcarce  to  be  diflinguifhed  from 
the  Membranes  themdlves.  A piece  thus  magnifled,  is  Agured  .at  44  : 
and  tlie  three  didindt  parts  of  which  it  is  compo'ed,  at  the  three  follow- 
ing numbers  ; 45  reprelents  a piece  of  one  of  the  Veflels  feparated,  and 
vet  more  powerfully  magnifled;  46,  the  Membrane  ; and  47,  a fragment 
of  the  fpungy  fubdance. 

With  this  great  power  of  magnifying  we  fee  the  condrudlion  of  the 
Veflels  very  plainly.  Each  is  a Ample  hollow  tube,  fludded  on  all  fldes, 
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as  It  were,  at  fmall  dlflances,  with  a kind  of  oval  Glands,  45,  b.  In  thefe 
there  is  no  fimple  aperture,  as  there  is  in  the  fwellings  of  the  VeiTels  of  the 
outer  Bark  ; but  they  feemed  pierced  all  over  with  very  minute  holes,  from 
which  there  iffues  a whitidi  fluid,  thicker  than  the  Juice  of  the  outer 
Bark. 

Beside  thefe  prominent  parts,  whofe  purpofe  plainly  is  to  difcharge  an 
abundant  mcifture,  there  are  others  of  the  fame  form,  and  equally  nu- 
merous, which  are  of  a duficier  colour,  and  are  a little  hollowed  inward. 
The  office  of  thefe  feems  to  be  to  receive. 

There  are  diftindlly  (hewn  in  the  large  Veffels,  at  the  Figures  48  and 
/jp;  the  firft  of  which  reprefents  a piece  of  a fingle  couch  of  this  Rind, 
with  its  two  Membranes  fcparated,  as  it  appears  before  a very  great  power 
to  the  Double  Microfcope  ; and  the  latter,  the  Veflcls  of  the  fame  part 
taken  out  from  between  thofe  Membranes. 

After  this  examination  of  a fingle  Couch  of  the  inner  Rind,  it  will 
be  proper  to  examine  the  feveral  together  which  make  up  its  whole  thick- 
nefs.  We  find  by  this  view,  that  the  Veffels  in  all  thefe  Couches  are 
united  to  one  another,  by  thofe  fhort  obliquely  difpofed  Veffels,  which  we 
call  the  Bars  of  Union  ; but  that  there  are  none  fuch  between  the  Veffels 
of  this  Rind  and  of  the  two  diftindt  fubfiances  placed  next  to  it.  1 he 
communication  between  the  outer  Rind  and  this,  is  only  by  the  mouths  of 
the  Veffels  of  the  outer  Bark,  which  open  into  the  interflice  between  the 
two,  and  thofe  of  the  inner  Rind,  juft  deferibed  as  depreffed,  not  rifing 
above  the  furface.  This  is  the  more  certain,  becaufe  there  are  only  the 
deprefl'ed  mouths  on  the  outfide  of  thofe  Veffels  of  the  inner  Rind,  which 
form  the  outer  Couch,  and  come  next  to  the  outer  Bark.  This  is  expref- 
fed  in  the  Figure  48,  which  is  the  outer  furface  of  a piece  of  the  outer- 
moft  Couch  of  this  inner  Rind  j and  in  49,  which  exhibits  the  fame  fur- 
face of  two  of  the  Veffels  taken  from  between  thofe  Membranes.  It  ap- 
pears by  thefe  examinations,  that  the  crofs-bars  which  join  the  afeending 
Veffels  one  to  another,  are  alfo  tubular,  for  they  have  the  fame  mouths 
upon  them. 

By  thefe  gradual  advances  w'e  make  fome  progrefs  toward  a knowledge 
of  the  Vegetable  Strudlure  : we  fee  the  communication  between  the  feveral 
Couches,  which  together  compofe  one  fubftance,  is  of  one  kind,  and  that 
between  one  fubftance  of  the  Plant  and  another,  is  of  a diftindl  fort.  Thus 
the  Veffels  of  the  feveral  Couches  which  form  the  inner  Rind,  are  united 
fimply  by  tubular  bars,  in  the  fame  manner  with  the  feparate  \'effels  of 
the  fame  Couch  3 the  original  Juice  received  into  the  part  paffing  with 
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equal  freedom  from  one  Veffel  to  another  throughout  tlie  whole  fuhflance  : 
but  between  the  cuter  and  the  inner  Bark,  the  communication  is  altoge- 
ther different:  part  of  the  Juices  from  the  ^'efTels  of  the  outer  Bark  ap- 
pear, inieed,  to  be  received  into  the  VefTels  of  the  inner  Rind  ; but  it  is 
after  extravafat.on  ; and  after  an  alteration  plainly  made  in  the  Glands, 
which  difeharge  them  ; probably  alfo,  after  another  made  in  the  glandular 
mouths,  by  which  they  are  received. 

Another  part  of  Nature’s  operation  in  perfecting  the  Sap,  appears  alfo 
very  evidently  and  very  fingularly  in  the  conftruCtion  of  this  inner  Rind. 
Befide  the  Membranes  which  inclofe  thefe  VefTels,  there  is  a fpungy  fub- 
itance  between  them  : the  fame  VefTels'  alfo  have  Glands  for  difeharging, 
and  mouths  probably  glandular  alfo,  for  receiving  fluids ; and  this  in  parts 
where  no  Juice  can  be  received  by  the  one,  but  what  has  .been  firft  dif- 
charged  by  the  other.  This  is  evidently  the  cafe  of  the  middle  Couches  of 
this  Rind.  It  feems,  tlierefore,  that  part  of  the  Juices  of  thefe  VefTels  is 
difeharged  thro’  the  prominent  Glands,  into  the  interftice  between  the  two 
Membranes,  and  there  received  by  the  fpungy  fubfliance  before  deferibed, 
in  which  it  fuffers  fome  change,  and  is  then  received  by  the  hollowed  or 
deprefTed  mouths  of  the  fame  VefTels  into  them  again.  However  this  be, 
the  conflruClion  of  the  parts  is  evident,  and  we  fee  what  is  the  connection 
of  the  outer  and  inner  Rinds  of  Plants. 

Pursuing  this  fubjeCl  as  the  former,  thro’  other  Inflances,  we  find  that 
in  the  Polyanthus  the  inner  Rind  is  conflruCted  exaCtly  as  in  Hellebore, 
only  the  VefTels  are  more  diflant,  and  in  fome  places  divide  into  two,  in 
their  afeent.  In  the  inner  Rind  of  the  Anemone,  the  VefTels  are  placed 
yet  more  diflant,  and  run  quite  flrait.  In  both  thefe  the  two  kinds  of 
glandular  mouths,  the  prominent  and  the  deprefTed,  are  placed  as  in  the 
Hellebore  ; only  in  the  Polyanthus  they  are  very  minute,  and  thick  fet ; 
but  in  the  Anemone,  on  the  contrary,  they  are  much  larger,  and  more 
diflant.  In  the  Hyacinth  the  oblique  bars  are  larger  and  more  numerous, 
but  otherwife  the  conftruCtion  is  entirely  the  ftme  ; the  Juices  of  this  Plant 
being  thick,  it  is  difficult  to  get  the  parts  perfectly  clear  of  one  another  ; 
but  the  Glands  are  feen  to  more  advantage. 

In  the  NarcifTus  the  Crofs-bars  run  lefs  obliquely;  the  afeending  Vef- 
fels  fwell  between  joint  and  joint,  and  the  Glands  of  both  kinds  ape  nu- 
merous, but  minute,  and  are  fituated  only  on  the  fwelled  part.  We  fee 
by  thefe  examples,  that  altho’  the  difpofition  of  the  VefTels  of  this  Rind 
varies  a little,  their  conftruCtion  is  the  fame  ; and  we*  thus  know  what  is 
the  flruCture  of  this  fecond  of  the  conftituent  parts  of  every  Plant.  All 
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that  we  can  wifh  more,  is  to  fee  the  flrudiure  of  the  inner  furface  of  the 
innermofl  coat  of  this  Rind  in  Plants,  becaufe  that  comes  next  the  Blea  ; 
and  Realcn  fays  it  diould  have  the  fame  connedtion  with  it  that  there  is 
between  the  outer  and  the  inner  Rind. 

This  Coat  may  be  obtained  feparate  j but  it  requires  great  care,  and  a 
nice  hand  to  get  it.  We  find  it  compofed,  as  the  others,  of  a feries  of 
Vefiels  between  two  Membranes ; but  the  Vefiels  are  larger  than  in  the 
reft;  and  the  fpungy  matter  here  is  very  little.  On  the  outer  furface  of 
thefe  Vefiels  there  are  only  receiving,  that  is  only  the  deprelTed  mouths  j 
and  on  the  furface  next  the  Blea,  there  are  only  the  prominent  oval  Glands, 
which  feem  made  for  the  difcharge  of  the  abundant  fluid.  It  feems,  there- 
fore, that  while  the  wafte  part  of  the  Juices  of  this  inner  Rind  gently 
afcend  to  the  top  of  the  Plant,  there  is  a part  of  them  elaborated  by  vari- 
ous changes,  and  at  lafi:  delivered  to  the  Vefiels  of  the  innermofi:  Couch, 
which  give  it  to  the  Blea. 


CHAP.  XVIIL 

Of  the  Course  of  the  Blea. 

'^HE  Blea  of  Plants,  which  is  the  third  fubfiance  in  our  trnnfverfe  fec- 
tions,  is  feen  great  in  quantity,  and  feems  compofed  of  very  large 
Velfels : this  appearance  however  is  deceiving.  What  feem  Vefiels,  are  but 
the  inter  Alices  between  Velfels ; the  vafcular  part  being  very  minute  in  this, 
and  all  the  vegetable  frame. 

If  we  trace  the  Blea,  as  we  have  done  the  outer  Coats,  we  fiiall  fee  it 
covering  the”  entire  Plant,  immediately  under  the  inner  Rind  : and  its  origin 
being  placed  in  the  body  of  the  Root,  we  find  it  defcending  the  length  of 
the  Fibres,  and  rounding  all  their  ends,  afcending  to  the  body  of  the  Root 
again,  and  thence  running  up  the  Flowering  Stalk,  and  Leaf  Stalks,  lofing 
itfelf  in  the  Leaf  Stalks,  at  that  part  where  the  extreme  Fibres  of  the 
Leaves  themfelves  end ; and  terminating  abfolutely  in  the  Flowering  Stalks 
in  the  three  inner  Petals  of  the  Flower.  This  courfe  of  the  Blea  is  re- 
prefented  in  Plate  IV.  Fig.  50.  in  a Plant  of  Hellebore  made  up  of  feveral 
pieces,  divefiied  of  the  two  Rinds,  and  with  the  Blea,  which  is 'there  its 
outer  covering,  laid  back  from  the  parts  within. 

From 
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From  the  body  of  the  Root,  a c,  which  was  its  original  part  in  the 
Sued,  and  in  the  Seedling  Plant,  its  courfe  downwards  into  the  Fibres,  I?  by 
is  plain,  and  it  rounds  them  2i\.  c c : afcending  thence  to  the  Crown  of  the 
Root,  at  d d,  it  enters  the  Leaf  Stalks,  e e,  by  a plain  and  fimple  continu- 
ation in  growth  upwards  ; but  its  afcent  up  the  Stalk  for  flowering,  is  a 
matter  of  more  delicacy  : we  fee  it  in  this  full-grown  ftate  of  the  Plant, 
afcending  fimply  up  the  Stalk,  in  a continued  courfe  from  the  Root,  at  fj] 
juft  as  in  the  Leaf  Stalks  : at  ^ ^ it  forms  a flefhy  lining  of  the  two  Films, 
which  is  here  reprefented  as  it  appears  when  ftripped  of  the  inner  Bark  j 
and  finally  at  h h it  comes  to  an  abfolute  termination  in  the  Petals. 

At  /,  the  Flower,  with  its  rudiment  of  a Stalk,  is  reprefented  in  the 
Bud  ; but  to  fee  this  more  diftindly  we  muft  refer  to  the  preceding  Plate 
III.  where,  at  the  Letters  / /,  c c,  d d,  the  conftrudion  of  the  Bud,  and 
courfe  of  this  part  are  reprefented  more  at  large  j becaufe  with  all  their 
part?,  d he  Bud  />,  lodged  within  the  fliell  by  is  encompaffed  there  by 
the  Rinds  and  Blea.  The  Rinds  fall  off  as  the  Bud  rifes,  as  at  c c ; and 
finally  the  inner  Shell  dy  now  expofed  to  the  air,  burfts  alfo  from  the  rif- 
ing  of  the  Bud,  in  the  fame  manner.  It  might  then  feem  that  the  Bud, 
■py  fliould  rife  naked  thro’  it : but  Nature  has  contrived  otherwife.  1 he 
whole  inner  Rind  rifes  in  the  Shell,  c c,  but  the  inner  Shell,  d,  is  not  form- 
ed of  the  whole  Blea,  but  is  a duplicature  only,  rifing  from  the  part  g ; 
where  the  bafe  of  the  Bud  is  formed  upon  the  Flefli  of  the  Root.  There- 
fore the  rudiment  of  the  Stalk,  which  lies  here,  is  covered  with  its  pro- 
per Blea  ; from  the  furface  of  which  only  rifes  that  portion  of  it  which 
forms  the  Shell:  and  for  this  Reafon,  when  the  Shell  burfts  as  the  Stalk 
rifes,  its  divided  parts,  c c,  rifing  with  the  Stalk  as  far  as  / niy  there  form 
the  inner  body  of  the  two  Films ; but  the  Stalk  rifes  cloathed  with  its  Blea, 
from  q to  them,  and  above  them,  till  it  terminates  at  the  three  inner  Petals. 
Thefe  Petals,  which  being  carefully  folded  over  one  another,  form  the 
head  of  the  Bud,  />,  have  therefore  the  extremity  of  the  Blea  upon  them, 
when  they  pierce  the  Shell,  dy  formed  of  a duplicature  of  it,  and  after- 
wards forming  the  bodies  of  the  Films. 
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CHAP.  XIX. 

Of  the  Construction  of  the  B l e a. 

TT  I T H E R T O we  have  feen  the  Coats,  or  conftituent  fubftances  of  a 
Plant,  limply  furrounding,  or  plainly  and  uninterruptedly  covering 
one  the  other  ; but  in  the  Blea  it  is  much  otherwife.  This  makes  a coat 
much  thicker  than  the  reft  ; but  the  next  fubftance  under  this  runs  into  it 
in  various  proceffes.  I cannot  wonder  this  has  not  been  obferved,  for  few 
have  had  the  attention  to  confider  Plants  in  the  various  effeds  of  maceration  j 
and  it  is  only  in  certain  ftates,  tending  toward  decay,  that  this  wonderful 
conftrudion  can  be  feen.  This  being  firft  underftood,  we  fhall  be  in  a 
condition  to  examine  the  conftrudion  of  the  Blea  ; by  being  aware  of  a 
different  part  thus  mixed  among  it.  As  it  is  the  Flefh  of  the  Plant  which 
thus  runs  in  among  the  Blea,  the  different  colour  of  its  Juices  will  diftin- 
guifli  it  to  the  cautioned  eye.  The  Juices  of  the  Blea  in  Hellebore  are 
mucilaginous  and  whitifti  ; thofe  of  the  Flefh  are  green  and  coarfe.  They 
are  to  be  feen  in  the  Veffels  making  the  corners  of  the  hexagon  Cells  ; 
which  Cells  are  alfo  larger. 

Thus  prepared,  we  are  to  examine  the  Blea  ; and  as  It  is  a part  of  con- 
fiderable  thicknefs,  it  will  be  beft  firft  to  confider  it  In  the  tranfverle  fec- 
tions,  as  in  that  enlarged  part  of  the  Root,  Plate  III.  Fig.  28  ; and  of  the 
Flowering  Stalk,  Fig.  30  of  the  fame  Plate.  We  find  in  the  thicknefs  of 
the  Blea  in  thefe  various  parts,  from  fix  or  eight,  to  fourteen  or  more  beds 
of  hexagonal  Cells ; and  it  will  be  proper  firft:  to  enquire  what  thefe  are. 
They  are  Membranes,  whitifh,  and  very  thin  ; but  at  the  angles  they  have 
a thicker  afped,  and  on  examining  more  ftridly,  we  find  this  thicknefs 
arifes  from  a Veffel  in  each  of  thofe  Places.  Thefe  Veffels  are  conlider- 
ably  larger  than  in  either  of  the  Rinds ; and  we  plainly  enough  difeern  their 
cavities,  when  it  is  a new-cut  piece  that  we  examine.  Thefe  Veftels  form 
the  folid  part  of  the  Blea,  and  they  are  conneded  and  kept  in  their  places 
by  Membranes.  They  rife  in  diftind  arrangements,  fix  in  each  ; and  thefe 
make  the  fix  angles  of  the  feveral  hexagonal  Cells.  Therefore  the  Blea 
is  not  compofed  of  various  Couches  of  Veffels  between  two  Membranes, 
as  the  inner  Rind  j but  is  one  compleat  and  lingle  fubftance,  uniform  in  its 
flrudure  ; and  the  whole  of  it  is  contained  between  two  Membranes,  which 
^re  thin  and  pellucid.  The  Juice,  which  is  abundant  in  thefe  Veffels, 
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continually  difcbarges  Its  watery  part  into  the  Cells  between  them ; and 
perhaps  there  are  other  fources  of  a fimple  fluid  which  fill  them.  Cer- 
tainly the  great  quantity  of  water  imbibed  and  perfpired  by  Plants,  is  princi- 
pally lodged  in  thefe  Cells  of  the  Blea. 

Having  thus  far  examined  the  general  ftrudlure  of  the  Blea,  we  are 
to  proceed  in  our  fearch,  by  taking  off  a thin  piece  from  its  outermofl;  part 
length  wife.  Such  thin  pieces  are  eafily  obtained  from  the  thicknefs  of  the 
inner  Rind,  becaufe  it  Is  compofed  of  feparate  Plates  or  Couches ; but  in 
this  we  muff  obtain  by  art  what  offers  itfelf  fo  eafily  there.  To  this  end, 
having  feparated  the  two  Rinds  clean  from  a piece  of  the  Flowering  Stalk 
of  Hellebore,  we  are  to  raife  a thin  piece  of  the  Blea  with  the  point  of  the 
Lancet-fciffirs  ; and  taking  hold  of  it  with  fine  Plyers,  to  tear  it  off,  length- 
wife,  and  upward,  from  the  reft.  The  thinneft  part  of  this  is  to  be  work- 
ed well  on  its  inner  furface  in  water,  with  a camel’s  hair  pencil  j and  with 
due  care  we  may  walh  away  all  but  one  feries  of  Veft'cls  and  their  Mem- 
branes. The  inner  furface  will  be  irregular,  but  the  thicknefs  will  be  no 
more  than  that  of  one  Couch  of  the  Rind. 

We  thus  fee  the  Courfe  of  the  Veflels,  riling  In  a curved  manner,  and 
conneded  together  by  very  frequent  arched  ones,  placed,  as  the  crofs-bars, 
in  the  two  Rinds  ; but  with  this  great  difference,  that  here  what  appear 
as  arched  parts  in  this  view,  when  we  fee  the  whole  more  enlarged,  are 
found  to  be  really  portions  of  the  Veflels  themfelves,  not  feparate  Veflels 
arifing  from  them,  as  in  the  Rinds. 

A PIECE  of  the  outer  furface  of  the  Blea,  with  the  exterior  fide  upper- 
moft,  appears  to  the  Microfeope  with  a confiderable  power  of  magnifying, 
as  at  Fig.  51,  Plate  V.  What  ftrikes  the  eye  firft  in  this  view  is,  that 
there  appear  a kind  of  interftices  at  the  places  where  the  Veffels  pafs  over 
one  another:  but  this  Is  the  natural  refult  of  their  form.  Thefe  Veflels  do 
not  run  up  ftralt,  as  thofe  of  the  Rind,  but  bend  backward  and  forward, 
repeating  from  fpace  to  fpace,  the  form  of  the  letter  S.  Any  two  of  them 
which  run  in  this  form,  in  an  oppofite  diredion,  will  crofs  one  another  at 
the  two  places  where  the  bend  is  made,  and  confequently  there  will  be 
formed  between  them  two  elliptical  figures,  or  one  fuch  figure  by  each  half 
of  the  double  S.  This  cannot  be  feen  diftindly  in  a piece  of  the  fubftance 
managed  as  at  Fig.  51,  becaufe  the  Veffels  will  have  been  forced  a little 
from  their  original  courfe,  by  the  violence  ufed  in  preparing  the  piece  j but 
even  in  that  fragment  which  is  engraved  exadly  from  Nature,  fomething 
of  this  general  courfe  may  be  feen,  and  the  whole  will  be  underftood  dif- 
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tinflly  by  the  parts  of  two  VelTels  taken  out  from  the  Blea,  and  laid  in 
their  natural  form,  as  at  Fig.  55, 

The  ends  of  thcfe  two  Vefiels,  r,  d,  proceed  in  their  natural 

courfe  to  form  two  other  fuch  elliptical  fpaces,  as  d,  and  being  on  each 
fide  touched  by  others  of  the  fame  kind,  and  running  in  the  fame  manner 
at  e tfiere  mufi;  neceflarily  be  little  fpaces  at  the  angles  f,  h,  t,  the 
fame  with  thofe  zt.  a a a a,  in  Figures  51,  52,  53,  54. 

These  Veffels  of  the  Blea,  where  they  pafs  one  another,  as  at  k k,  Fig. 
55,  do  not  fimply  go  over  each  other,  but  abfolutely  inofculate,  or  open 
into  one  another;  and  the  fame  thing  happens  at  their  fides,  c c,  Fig.  55, 
and  b b,  Fig.  52,  where  running  clofe  to  one  another,  they  unite  and  be- 
come one  Veficl. 

This  is  the  vafcular  conftrutHiion  of  the  Blea,  and  it  Is  in  the  highefi: 
degree  fingular ; for  by  this  means  its  whole  fubfiance  is,  in  a manner, 
one  mafs.  The  Juices  palfing  along  many  Veffels,  as  if  they  were  but 
one  ; and  the  difpofition  of  thefe  at  the  fame  regular  diftances.  Fig.  55, 
c c,  throughout  the  whole  fubfiance  of  the  Blea,  makes  them  form  a fy- 
fiem  of  regular  tubes,  lined  with  their  own  Membranes;  which  appear  as 
lo  many  large  Veffels,  and  have,  in  fome  degree,  the  effedt  and  office  of 
fuch  in  the  Plant. 

To  know  the  confirudtion  of  the  outer  furface  of  the  body  of  the  Blea, 
or  that  which  lies  clofe  to  the  inner  Rind,  it  will  be  proper  to  apply  larger 
magnifiers,  and  to  work  the  fragment  51,  with  a pencil  in  w'ater,  till  we 
in  fome  degree  get  it  to  pieces.  Fig.  52  reprefents  a view  of  fuch  a piece, 
in  which  I fucceeded  fo  far  as  to  feparate  and  pufh  back  the  outer  Mem- 
brane ; and  by  that  means  obtained  a better  view  of  the  Veffels.  The 
Membrane,  r,  is  thick,  but  colourlefs ; and  it  forms  a very  perfedl  and  en- 
tire coat  to  the  Blea.  This  is  continued  alfo  inward,  in  fcveral  portions, 
always  double,  and  furrounding  all  the  Veffels  ; and  it  is  this  which  makes 
the  Cells  between  the  feveral  arrangements  of  Veffels  ; which  Cells  have 
themfclves  been  generally  confidered  as  the  Veffels  of  the  Plant. 

This  inward  firudture  of  the  compleat  body  of  the  Blea  is  very  fingular. 
Every  feries  of  Veffels  is  wrapt  up  in  a double  Membrane  ; and  the  places 
where  thev  are  moft  plainly  difiinguifhed,  is  w'here  they  join. 

We  have  feen  how  the  inward  Rind  is  connedted  with  the  Elea  ; we 
are  to  fee  in  what  manner  the  Blea  is  united  to,  or  how  it  communicates 
with  the  fubfiance  next  within  it  -,  this  is  the  Vafcular  Series.  It  is  eafily 
difiinguifhed  by  its  greener  colour,  and  by  the  fmallnefs  of  the  Veffels. 

VoL.  I.  M Nature 


82 


VEGETABLE  STRUCTURE. 


Nature  in  this  obferves  a gradation,  ns  if  tlie  change  from  the  wide 
ceils  formed  by  the  arrangement  of  the  Vellels  of  the  Blea,  to  the  fingl-; 
courfc  of  thefe  fmali  ones,  \ve:e  tco  great  and  violent  ; as  the  Blea  riir-s 
more  inward,  that  is,  as  it  .approaches  this  Valcular  Series,  they  become 
fmaller,  the  Vefielsallu  which  compofe  them,  become  thcmfelves  Icfs,  till  the 
two  or  three  innermoft  parcels  are  mere  thread-.  Clofe  within  thefe  lies 
the  Vafcular  Series,  of  wh  ch  we  are  to  fpeak  in  the  next  chapter  j and 
the  inner  range  of  the  ce  Is  of  the  Blea  flicks  clofely  to  it. 

To  underftand  this  union,  they  muO;  he  torn  afunder  gently,  and  only  in 
part.  To  this  purpofe  cut  a tranfverfe  fedtion  of  the  Stalk  near  the  ground, 
and  then  cut  out  of  this  a fmali  puce  from  the  furlace  to  the  Pith  : faflcn 
the  piece  upon  a flat  cork,  with  a fine  needle  in  a handle,  and  with  one 
of  the  crooked  needles  take  hold  upon  the  Rinds,  draw  them  away,  and 
they  will  come  off  together.  In  the  fame  manner  lay  good  hold  upon  the 
Blea,  and  gently  draw  it  away.  The  connedion  between  the  Blea  and  the 
Vafcular  Series,  is  fironger  than  between  the  feveral  parts  of  the  Blea  it- 
felf:  therefore  the  fubftance  of  the  Blea  will  be  very  apt  to  break  infiead 
of  feparating  from  this  matter  within  it ; but  by  care  it  may  be  got  fairly 
afunder. 

A PIECE  of  the  two  fubflances  which  I was  fo  happy  to  feparate  in  this 
manner,  is  reprefented  at  Plate  V.  Fig.  53.  Where  the  feparation  being 
abfolute  between  the  anterior  part  of  the  two  fubflances,  while  they  yet 
remain  fixed  together  behind,  we  fee  the  nature  of  their  connedion.  In 
this  Figure  a reprefents  the  Blea  ; and  b the  Vafcular  Series,  of  whofe 
compofitlon  we  fliall  fpeak  prefently. 

From  thofe  parts  of  the  Veflels  of  the  Blea  where  they  crofs  one  ano- 
ther, there  rife  fmali  oval  Veficles  j the  broad  ends  of  thefe  rife  from  the 
Vefiels  of  the  Blea,  and  the  fmaller  ends  always  fixed  to  fome  part  of  one 
of  the  Vefiels  of  this  Vafcular  Series.  They  pierce  the  Membranes  on 
each  part,  and  hold  the  two  fubflances  together,  at  the  fame  time  that 
they  make  a communication  between  them. 

A PIECE  of  the  inner  furface  of  the  Blea  is  reprefented  at  Fig.  54,  vafi- 
ly  magnified,  to  fiiew  the  origin  and  place  of  thefe  Vefiels  j and  one  of 
the  Veffels  itfelf  at  56.  This  kind  of  union  is  kept  up  between  the  inner- 
mofl  coat  of  the  Blea  and  the  Vafcular  Series  throughout  the  whole  Plant. 
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CHAP.  XX. 


Of  the  Vascular  Series. 


H E fourth  fubftance  of  the  Plant,  whofe  thinnefs  had  occafioned  its 


being  hitherto  overlooked,  is  the  Vafcular  Series.  This,  in  the  Hel- 
lebore and  moft  other  fpecies,  is  a fingle  courfe  of  Velfels,  lodged  between 
two  Membranes  ; a flight  view  of  which  we  have  given  at  Fig.  53,  Letter 
b j and  a more  difliindl  one  at  57,  and  the  fucceding  Figures. 

Whatever  part  of  the  Plant  we  examine,  excepting  the  Footfl:alks  of 
the  Leaves,  we  find  this  fubftance.  It  lies  clofe  upon  the  Flefh  every  where, 
and  feems  prelTed  between  that  and  the  Blea.  Its  courfe  in  the  entire  Plant 
is  reprefented  at  Fig  57.  We  are  to  confider  the  objedl  of  this  Figure  as 
the  fame  Plant  of  Hellebore  with  which  we  began : that  Is,  a fingle  Root 
tome  from  the  entire  Clufler,  reprefented  Plate  I.  with  an  afcending 
flowering  Stalk  and  one  Fibre.  This  we  reprefented  fplit  in  Plate  II.  Fig. 
24,  with  the  outer  Bark  thrown  off:  in  Plate  III.  the  inner  Rind  is  fepa- 
rated  in  the  fame  manner;  and  has  taken  with  it  the  two  cuter  Petals  : in 
Plate  IV.  Fig.  50.  the  fame  Plant  is  flripped  of  its  Blea,  which  takes  with 
it  the  three  inner  Petals  ; fo  that  in  the  prefent  Figure  57,  the  Plant  Is  re- 
duced to  the  covering  of  the  Vafcular  Series,  which  is  here  reprefented  as 
laid  back  from  the  Flefh  j and  the  afcending  Stalk  cut  off  within  it,  to 
prevent  confufion. 

Thus  we  can  trace  the  courfe  of  t!)Is  Angular  part  of  the  Vegetable 
Strudiure  entire.  If  we  follow  it  from  a,  in  the  body  of  the  Root,  down- 
wards, we  find  it  coating  the  Flefli  of  the  Fibres  at  b b,  returning  round 
their  ends  at  c c ; and  having  afcended  over  the  whole  body  of  the  Root, 
proceeding  upwards  in  a continued  fubftance  to  coat  the  Flefli  of  the  Stalk 
at  ^ ; and  finally  terminating  in  the  Flower  ; there  forming  thofe  w'onder- 

ful  bodies  the  Nedaria.  This  is  its  place,  and  this  its  courfe  in  the  en- 
tire Plant.  Its  office  is  to  feed  thofe  tubular  bodies  In  which  it  terminates  ; 
we  fee  nothing  of  it  in  the  Footflalks  of  the  Leaves,  becaufe  no  fuch  bodies 
are  to  be  found,  except  in  the  Flower. 
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CHAP.  XXI. 

The  Construction  of  the  Vascular  Series.. 

E have  examined  complex  objedts  hitherto : this  is  extremely  fim- 
^ ^ pie.  When  we  view  it  in  a tranfverfe  fediion  of  any  part  of  the 
Plant,  it  Icarce  appears  unlefs  to  the  great  magnifiers ; and  then  as  a dot- 
red  line  only,  furrounding  the  bled),  and  feparating  it  from  the  Bit  a.  See 
Plate  ill.  Pig.  25,  a.  But  the  other  coats  of  the  Plant  being  taken  od*  oy 
maceration,  it  is  eafy  to  raife  and  loofen  fmall  pieces  of  this.  A 'at  tijus 
feparated,  wafhed  clean,  and  laid  in  water  before  the  Microfcope,  appears 
to  the  common  magnifying  powers  only  as  a yellowifh  fkin,  with  feveral 
green  cords  running  up  it.  See  Plate  V.  Fig.  58.  To  fhew  its  d.utlture 
better,  we  mufl  ufe  greater  powers  j and  treat  this  as  the  other  parts,  by 
brulhing  it  in  Water,  to  get  the  coats  afunder. 

A PIECE  of  this  Vafcular  Series  taken  from  the  Flowering  Stalk  of 
Hellebore,  near  the  ground,  and  examined  with  this  attention,  fliews  pertcdl- 
ly  the  llrudture  of  the  part.  The  Veflels  are  found  to  be  lodged  between 
two  yellovviih  Membranes  j and  we  fee  in  many  places  thofe  little  oval  Vef- 
fels  whicli  unite  the  fubflance  and  the  Blea  with  it;  and  eifewhere  the 
marks  of  them,  and  the  perforations  of  the  Membrane  thro’  which  they 
had  pafled.  A piece  thus  magnified,  appears  to  the  great  magnifiers,  as 
Fig.  59,  where  a reprefents  the  outer  Membrane,  b the  inner  Membrane, 
andc  the  Vefiels  themfelves  between. 

These  Vefiels  are  very  differently  difpofed  from  thofe  of  the  red  of  the 
Plant ; they  are  large,  tolerably  draight  in  their  courfe,  and,  fo  far  as  I 
have  yet  feen,  have  no  communication  whatfoever  one  with  the  other. 

They  are  fo  ffrong  that  they  are  more  eafily  feparated  from  their  Mem- 
branes than  any  others;  and  J have  fometimes  been  fo  happy  to  remove 
them  clean  from  them,  as  at  Fig.  60,  u ith  the  Veficles  of  communica- 
tion yet  adhering  to  them.  One  of  thofe  Veficles  is  reprefented  feparate 
at  61,  with  the  manner  of  its  joining  the  Vefiels  of  this  Series. 

We  have  obferved,  that  thefe  Vefiels  terminate  in  the  Neftaria  of  the 
Flower;  and  it  is  not  impoflible  to  trace  them  thither;  though  in  their 
courfe  through  the  Receptacle  of  the  Flower,  winch  is  that  flefiiy  head 
from  which  thefe  and  the  Filaments  rife,  they  are  much  lefs  diftind  than 
eifewhere.  The  firft  particularity  that  occurs,  is,  that  thefe  Nedtaria  are 
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only  twelve  ; whereas  the  Vehels  of  this  Scries  are  at  leaf!  ten  times  that 
number : the  fimple  courfe  would  have  been,  that  one  VelT'el  fliould  have 
terminated  in  one  of  the  Ncdiaria  ; but  the  Flower  would  then  have  been 
encumbered  with  Nedlarla,  and  Nature  would  have  omitted  the  final 
change  in  their  Juices  made  in  the  Receptacle,,  in  that  part  where  they 
feem  to  lofe  themfelves. 

The  Vefiels,  Fig.  59,  having  afeended  with  their  Membranes  about 
thctri,  as  far  as  the  part/yj  in  Fig.  57,  there  form  a wonderful  plexus  one 
with  anot!]er  in  the  body  of  the  Receptacle.  This  Receptacle  has  its  place 
jufi;  where  the  Petals  begin  to  expand,  and  it  is  formed  principally  of  that 
white  fubfiance  which  furrounds  the  Conic  Clufiers  ; of  which  we  are  to 
fpeak  in  a fucceeding  chapter.  From  this  flefliy  lump  rife  the  Filaments 
as  well  as  the  Nedtarii,  and  even  the  inner  Petals  are  connedled  with  it 
at  their  bafe  ; its  (hape  is  oval,  and  the  broad  part  is  downwards.  When 
we  cut  it  thro’  longitudinally  we  fee  its  Coat  thick,  and  when  tranfverfely, 
the  appearance  is  much  the  fame.  The  white  fubftance  furrounding  th© 
Conic  Clufiers  is  fpungy  ; and  here,  where  it  fwells  into  a kind  of  head, 
its  texture  becomes  more  compact.  Two  views  of  it  in  the  longitudinal 
and  tranfverfe  fedlions,  are  reprefented  at  Fig.  62,  63.  To  examine  it 
more  regularly,  the  proper  method  is  to  cut  off  a thin  piece,  together  with 
x)ne  of  the  Filaments,  and  one  of  the  Necflaria.  Purfuing  the  ftroke  care- 
fully downward,  we  fliall  not  fail  to  bring  away  a part  of  the  Vafcular 
Series  : this  we  are  to  wafh  carefully  with  a fine  pencil,  and  we  fhall 
then  have  the  abfolute  continuation  of  thefe  Velfels  into  the  Nedtaria  be- 
fore us. 

Such  a piece  is  reprefented  at  Fig.  64,  with  the  Nedtarium  and  Fila- 
ment enlarged.  All  we  fee  in  this  power  of  magnifying  is,  that  between 
the  bafe  of  the  Nedlarium,  a,  and  the  top  of  the  Vefiels  there  is  a 
fubftance  unlike  to  either  of  them,  in  which  the  Vefiels  feem  to  terminate* 
and  from  which  the  Nedlarium  feems  to  rife,  as  alfo  the  Filament.  There 
requires  more  power  of  magnifying  to  fee  what  courfe  they  take  diftindlly.. 
With  a larger  power  we  diftinguilh,  that  the  Vefiels  enter  this  white  mafs, 
diminifiiing  as  they  proceed,  and  gradually  lofing  their  colour ; but  we  lofe 
them,  even  in  this  view,  in  their  progrefs.  See  Fig.  65,  a b.  A fmall  piece 
of  the  white  mafs,  65,  e,  muft  be  pared  of  with  a fine  knife  extremely 
thin,  and  in  the  exa<ft  courfe  of  the  Vefiels ; and  this  being  laid  in  wa- 
ter before  the  moft  extreme  power  of  the  Double  Microfeope,  we  then  fee 
the  Vefiels  gradually  diminifhing,  and  becoming  paler  as  they  run  into 
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this  fubftance  ; and  toward  the  furface  where  the  Nedtaria  are  to  rife  again, 
enlarging,  and  many  of  them  uniting  into  one,  giving  rife  to  the  Neilaria. 

A VIEW  of  this  is  given  at  Fig.  66,  in  which  we  fee  the  green  Velfels 
lofing  their  colour  as  they  enter  the  body  at  a,  and  acquiring  it  again  when 
they  become  expofed  to  the  air,  in  their  united  form  at  rifing  in  the  new 
form  of  the  Nedlarium.  A tranfverfe  fedion  of  a piece  of  the  Recept  .cle, 
is  reprefented  at  Fig.  67,  in  which  the  Veffels  are  feen  uniting  as  they  ap- 
proach the  furface. 

One  further  obfervation  this  fedion  offers,  which  is  the  communication 
between  the  Nedarium  and  the  Filament ; but  as  this  is  more  diflindly 
feen  when  the  fedion  is  made  nearer  the  place  of  their  rife,  it  is  repre- 
fented at  Fig.  68,  as  it  appears  juft  under  the  furface.  " Here  it  is  evident 
that  feveral  Veflels  arife  from  the  bafe  of  the  Nedarium,  juft  where  the 
Vafcular  Series  unites  to  form  it,  winch  pierce  the  fubftance  of  the  Recep- 
tacle, juft  below  the  bafe  of  the  Filament;  and  rifing  in  their  courfe 
plainly  run  up  into  its  hollow.  Thus  terminates  this  fingular,  and  hither- 
to unob'erved  part,  the  Vafcular  Series  ; forming  the  Nedaria,  and  from 
thence  plainly  delivering  Juices  to  the  tubular  body  of  the  Filament. 

CHAP.  XXII. 

Of  the  Flesh  of  the  Plant. 

'"■p'HE  name  alone  is  new  in  this  fubjed;  the  part  is  too  diftinguifh- 
able  to  have  efcaped  the  notice  of  the  rnoft  flight  obfervers.  Jn 
Trees,  the  fubftance  which  covers  the  Pith  is  diflindly  called  the  Wood: 
in  Plants,  there  is  fuch  a fubftance  allb,  covered  by  the  Blea,  and  covering 
the  Pith,  but  it  has  no  peculiar  name  ; I have  called  it  the  Flefhy  Sub- 
ftance,  or  the  Flefh  of  the  Plant,  as  it  is  of  a firmer  texture  than  the 
flight  parts  before  defcribed,  and  is  of  all  others  the  moft  efiential  to  the 
Vegetable, 

Pursuing  our  experiments  upon  the  pieces  of  the  fame  Plant  of  Hel- 
lebore which  we  had  before  ftripped  of  its  feveral  Coats,  and  laft  of  the 
Vafcular  Series,  we  now  find  this  Flefh,  and  the  Pith,  with  the  conic 
clufters  of  Velfels,  all  that  remain.  The  courfe  of  the  Flefh  in  the  Plant 
is  reprefented  at  Plate  VI.  Fig.  69,  69,  fplit,  and  turned  back  from  the 
Pith.  Tracing  this  as  the  others,  we  lhall  find  fomething  peculiar  in  its 
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difpolition ; and  fliall,  without  much  difficulty,  diftingulffi  that  It  has  been 
the  original  portion  in  the  fyitem,  producing  not  only  its  feveral  Coats,  but 
all  the  parts. 

Jn  the  body  of  the  Root  we  fee  this  is  a maiiy  fuhflancc,  forming 
th.e  entire  circumference  of  that  body,  and  fending  upwards  portions  from 
its  outer  furface,  to  form  the  Flefli  of  the  Stalk,  and  downwards  for  the 
Fibres.  This  has  been  explained  at  large  in  the  Anatomy  of  the  Root, 
in  Plates  II.  and  III.  V/e  fee  it  very  dilVi.  <5Fy  in  a Plant  thus  managed, 
and  cannot  but  obferve  a vafl:  difference  between  the  ccurfe  of  this  part 
and  the  others:  the  Coats  of  the  Stalks  and  Fibres  are  plain  continuations 
of  the  Coats  of  the  body  of  the  Root  ; but  the  Fleffi  of  the  Stalks  and 
Fibres  are  not  continuations  of  the  Flei'h  cf  that  body,  but  only  produc- 
tions of  it.  This  FlelF.  thus  becomes  a part  alfo  of  the  entire  Plant,  round- 
ing the  ends  of  the  Fibres  and  their  heads,  in  the  fame  manner  round- 
ing the  body  of  the  Root,  and  in  a procefs  thence  running  up  the  Stalk, 
where  it  does  not  return  upon  itfelf,  but  when  it  has  reached  the  Flower, 
divides,  and  forms  the  Filaments,  69,  a tho’  not  without  the  interme- 
diation of  the  Receptacle. 

There  the  feveral  Veffels  of  the  Flefli  of  the  Plant  lofe  themfelves  in 
the  fpungy  fubftance  formed  by  the  Coat  of  the  Conic  Clufters,  and  riling 
again  from  its  upper  furface,  diverge  into  the  Filaments. 

C H A P.  XXIII. 

Of  the  Construction  cf  the  Flesh,  or  Fleshy 
Substance. 

TX 7 E enter  now  upon  the  rnoff  important  examination  in  the  Vegetable 
Anatomy:  This  is  a part  the  mofi:  effential  to  the  Plant  of  all;  in- 
deed, the  only  part  which  is  effential  3 yet  it  has  been  hitherto  the  lead: 
underdood. 

The  other  parts  of  the  Vegetable  Strudfure,  are  one  or  other  of  them 
wanting  in  various  Plants,  or  various  Parts  of  Plants ; and  we  fee  the  fydein 
can  exiff,  and  enjoy  its  fpecies  of  life  without  them  : they,  therefore,  are 
not  edential.  But  no  Plant,  nor  any  neceffiry  part  of  a Plant,  is  ever 
found  without  this  fubftance : therefore  it  is  effential,  and  alone  effential 
to  the  Vegetable  Life. 
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It  is,  indeed,  the  only  part  wherein  is  immediate  Growth,  and  is  it- 
felf  capable  of  producing  all  the  others.  It  will  live  alone:  but  all  the 
others  cannot  live  without  it.  It  will  produce  them  all  : but  none  of  them 
can  produce  it.  If  the  Pith  be  fcooped  away  in  one  Plant,  and  the  Coats 
taken  off  in  certain  parts  of  others,  this  Fleffy  Subftance  will  fhcot  a new 
Pith  inward,  in  the  one  cafe,  and  new  Coats,  even  all  of  them,  in  the 
other  : but  if  ever  fo  fmall  a portion  of  this  be  taken  away,  it  never  is 
reftored. 

It  is  univerfal  in  the  Plant,  whereas  others  terminate  in  particular  places  ; 
and  it  produces  all  the  red.  The  Filaments  in  the  Flow'er,  which  are  the 
effential  part  in  the  produdlion  of  new  Plants,  are  continuations  of  it : and 
as  the  Seed  Veffels  are  portions  of  the  Pith  which  it  (hoots  inward,  fo 
are  the  Petals  and  Nedaria  of  the  Rind,  Blea,  and  the  Vafcular  Series, 
which  this  part  fends  outward. 

It  covers  the  Pith  every  where,  and  returns  upon  itfelf  in  feveral  places: 
for  tho’  it  is  found  in  every  part  of  the  Plant,  it  is  not  entire  every  W'here. 
The  Root,  we  fee,  has  a regular  cafe  of  it,  independant  of  the  Stalk : 
and  it  is  a part  of  the  furface  of  this  cafe  only  which  rlfes  occafionally,  as 
the  fcafons  call  it,  into  the  Stalks,  Thcfe  have  a ccnncded  portion  of  it 
during  their  vigour  j but  in  the  Body  and  Fibres  of  the  Root  it  exifts  per- 
fed  and  independent  of  them  : therefore  the  Root  has  Vegetative  Life  when 
no  Stalk  rifes  from  it ; poffeffing  alfo  the  Flavour  and  the  Virtues. 

Such  is  the  importance  of  this  part,  that  it  properly  conflitutes  the 
charader  of  the  Vegetable  Sydem,  didingyidiing  that  great  arrangement 
of  Beings  from  the  two  other  kingdoms.  Na.ure  has  impreffed  indelible 
and  invariable  marks  of  this  didindion,  if  men  vvoidd  have  obferved  them. 
The  charaderidic  of  an  Animal  Body,  we  have  Oiewn,  is  the  having  a 
lydem  of  Nerves;  the  charader  of  a Vegetable  Body  is,  the  having  this 
Ficdiy  Subdance  : Senfation  arilcs  fronr  the  Nerves  of  Animals ; and  growth 
from  this  part  in  Plants.  Such  is  its  importance  ; let  us  trace  now  its  druc- 
ture. 

It  is  the  original  Plantule  in  the  Seed  ; it  fwells  into  the  body  of  a 
Root  when  that  Seed  is  fuwn,  (hooting  a Blea  and  two  Rinds  outwards, 
and  a Pith  inwa-ds.  Thence  it  is  continued  in  a new  growth  downward 
into  Fibres,  rounding  their  ends  as  an  arch,  and  upwanls  into  a Stalk. 
But  in  the  body  of  the  Root  it  is  entire  : the  Pith  there  is  furrounded  by 
a plain  and  regular  Coat  of  it ; and  tho’  the  Stalks  and  Fibres  rife  from 
it,  yet  its  whole  fubdance  Is  not  continued  into  them. 
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Wherever  a Fibre  is  to  be  produced,  a portion  of  the  furface  of  this 
Flefliy  Subftance  riles  in  a Bllfter,  and  forcing  its  way  outward,  takes  the 
Coats  with  it.  The  courfe  of  the  Flefliy  Subftance  itfelf  is  not  altered 
by  this  } only  a portion  is  raifed  from  it.  Thus  it  is  entire  in  itfelf  j and 
thus  all  the  parts  of  a Plant  are  produced  by  it. 

It  is  extremely  difficult  to  know  its  flrudure,  for  the  great  quantity 
of  matter  in  it  renders  it  opake,  Secftions  cut  tranfv’erfely  ffiom  a Fibre*, 
fhew  it  bed: ; but  when  the  other  parts  are  cleared  away,  the  Vafcular 
Series,  and  Conic  Cluflers,  remain  fixed  firmly  to  it  j itfelf  appearing  of  a 
woody  fubfiance.  See  Plate  VI.  Fig.  70,  where  a is  the  Flefiiy  Subfiance, 
^ the  Vafcular  Series,  which  furrounds  it,  and  c the  Conic  Clufters  with- 
in. But  in  this  view  we  difcover  very  little  of  its  own  texture. 

In  fedllons  cut  from  Fibres  longer  macerated,  we  fee  that  it  is  vafcular, 
as  at  Fig.  71  ; but  it  is  not  compofed  wholly  of  VelTels,  for  there  are  Ribs 
of  a folid  Matter  in  the  angles,  which  are  form’d  between  them.  We 
mufi:  go  further  yet  to  fee  It  truly.  A fedtion  of  a macerated  Fibre  mufi: 
be  cleaned  in  fair  water,  hardened  in  alum-water,  and  then  plunged  in 
fpirit  of  wine ; in  this  it  is  to  remain  a week,  and  we  ffiall  then  have  it 
in  a condition  fit  to  be  viewed. 

The  VelTels  of  which  this  Flefhy  Subftance  is  compofed,  may  then  be 
eafily  feen  in  a thin  tranfverfe  fedion  laid  before  the  Double  Microfcope, 
as  at  Fig.  72  j and  we  fee  plainly  why  all  was  obfcure  before.  The  Vef- 
fels  of  this  part  do  not  contain  a watery  or  colourlefs  liquor,  as  thofe  of 
the  others;  but  the  elTential  Juice  of  the  Plant : whereon  depend  its  tafte, 
fmell,  and  virtues.  All  thefe  are,  in  a manner,  centered  in  this,  and  in 
thofe  procefi.es  of  it  which  run  in  amongfi:  the  Blea  ; thefe  ufually  break 
off  in  feparatingthis  fubftance  from  the  reft  ; therefore  they  are  not  figured 
here.  This  Juice  is  thick,  and  coloured,  and  fo  flowly  leaves  the  VelTels, 
even  in  the  thinnefi:  fedlons,  that  the  tops  of  them  continue  covered 
over,  and  the  interftices  as  well  as  their  cavities  filled  with  it;  fo  that  all 
appears  one  opake  mafs. 

When  a foft  water  has  penetrated  this  Juice,  and  a folution  of  alum 
hardened  the  coats  of  the  VelTels  which  contain  it,  fpirit  of  wine,  with- 
out affeding  them,  will,  in  a great  meafure,  difiblve,  and  abforb  it;  then 
the  VelTels, appear  diftindly,  as  in  Fig.  72.  They  are  round,  they  have 
large  cavities,  their  Coats  are  fupported  by  woody  Fibres,  and  clufters  of 
the  like  Fibres  run  up  in  all  the  fpaces  which  thofe  round  bodies  leave 
in  touching  one  another.  Thefe  are  larger  than  in  the  other  parts  of  the 
VoL.  I.  N Plant; 


90 


VEGETABLE  STRUCTURE. 


Plant;  where  the  Vcflels  themfelves  being  weak,  prefs  more  upon  one 
another. 

At  Fig.  7'^,  is  reprefented  the  mouth  of  one  VefTel,  w'ith  the  ends  of 
the  woody  Fibres.  At  74,  a fpace  filled  with  the  woody  matter:  at  75 
the  fame  fpace  empty  ; and  at  76  the  fubftance  which  filled  it ; which  is 
fiiewn  alfo  greatly  enlarged  at  81. 

In  a longitudinal  fedlion  treated  the  fame  way,  we  fee  the  Veflels  plain- 
ly and  difiinflly  in  their  courl'e  : they  are  jointed,  as  it  were,  at  certain 
diftances,  but  not  cut  or  pinched  in  at  thofe  Joints.  The  Velfel  keeps 
on  its  courfe ; only  there  is  a Valve  at  every  Joint.  This  does  not  open 
in  the  center,  but  is  loofe  for  a fmail  fpace  on  one  fide,  where  it  is  ca- 
pable of  being  raifed  a little,  but  not  of  falling  inwards  or  downwards. 
One  Bed  of  thefe  Veflels  is  reprefented  at  77 ; and  a piece  of  the  whole 
thicknefs,  confifling  of  five  Coats  covered  with  two  Membranes,  at  78  : 
a piece  of  one  Veflel,  with  its  Valve  vaftly  magnified,  at  79  ; and  the 
w'oody  Fibres  which  fiipport  it  at  80.  This  part  is  connedted  to  the  Vaf- 
cular  Series  by  fmail  oval  Veficles  or  Glands;  as  that  is  to  the  Blea.  See 
jy,  a a.  ^ 

These  are  minute  refearches,  but  they  are  important.  Juices  may 
afcend  thefe  Veflels,  but  it  is  impofliblc  they  fliould  defcend  thro’  them  : 
cr  they  may  pafs  in  a regular  courfe  one  w'ay,  but  not  return  back.  The 
woody  Fibres  which  run  up  between  thefe,  have  alfo  aTmall  hollow;  but 
the  Juice  in  this  is  not  coloured,  as  in  the  Veflels. 

This  is  the  conftrudlion  of  the  Flefli : its  courfe  we  have  fliiewn  thro’ 
the  whole  Plant.  When  it  has  made  a compleat  Circle,  or  Coat  in  the 
Root,  it  fends  up  a portion  of  irfclf,  which  forms  the  Flefliy  Subflance 
in  the  Stalk  ; and  this  at  the  Head,  when  the  Rinds  and  Blea  have  left 
it,  going  olf  in  Fibres  and  Petals,  fwells  into  a fomewhat  thicker  fubflance, 
arched  inwards,  and  there  acquires  a firong  green.  The  woodv  Fibres 
terminate  in  this  fwoln  e.xtremity  ; and  every  Veflel  makes  a kind  of  Gland, 
winding  about  itfelf  in  various  forms,  and  fliooting  forth  from  the  whole 
upper  furface  of  the  arch  a new  Pith  ; as  this  Plefliy  Subflance  readily  does 
in  other  places. 

This  Pith  is  covered  only  with  an  extremely  thin  portion  of  the  Flefliy 
Subflance,  and  this  breaks  away  upward  into  numerous  double  Threads, 
which  are  the  Filaments.  Thele  acquire  a Coat  or  Skin,  as  that  fubflance 
does  whenever  it  is  expofed  to  the  air  : but  then,  tho’  diverted  of  its  Coat, 
it  is  flill  in  the  body  of  the  Flower  Iheltered  from  the  weather  by  the 

Petals; 
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Petals ; and  therefore  this  Coat  is  white.  The  termination  of  each  of  thefe 
pairs  of  Fibres  or  Threads,  which  are  inclofed  in  the  white  Membrane,  is 
in  a globule  of  an  oval  form  : the  two  are  placed  near  one  another  withia 
the  common  Membrane;  and  thence  the  Anthera  is  double.  In  each 
globule  of  the  Farina  there  is  a minute  portion  of  the  Flefhy  fubftance  turn- 
ed round  upon  itfelf,  the  end  being  too  weak  to  pierce  the  fhell  of  the 
globule.  Thefs  are  the  original  Plantula?  Seminales,  which  being  covered 
by  the  waxey  matter  obtained  from  the  Nedaria,  and  afterwards  lodged 
in  the  Seeds,  grow  into  perfedt  Plants. 


CHAP.  XXIV. 

Of  the  Course  and  Structure  of  the  Pyra- 
midal Clusters. 

'“p'HE  Clufters  of  Velfcls  which  have  been  defcribed,  as  having  their 
place  within  the  Flefhy  Subhance  in  every  part  of  the  Plant,  come 
next  to  be  examined.  Tho’  they  are  in  fome  degree  immerfed  in  it, 
they  are  no  abfolute  part  of  it : they  are  a diflindl  fyftem ; and  they  con- 
fift  of  certain  arrangements  of  colour’d  Vetfels  covered  and  feparated  by 
white  and  pellucid  ones.  We  have  feen  thefe  in  the  various  fedlions  of 
the  Plant,  whether  we  cut  the  Fibre,  the  body  of  the  Root,  or  the 
parts  above  the  furfacc.  They  are  not  peculiar  to  the  Flower  Stalks,  for 
we  find  them  alfo  in  thofe  of  the  Leaves : therefore  they  are  not  deftined 
to  become  organs  of  frudlification ; but  are  nutricious  VelTels  only  : and 
they  are  univerfal  in  the  Plant. 

It  is  in  the  body  of  the  Root  we  are  to  look  for  their  origin  ; and  there 
we  find  them  produced  from  the  coloured  Vefiels  of  the  Flefhy  Sub- 
fiance. 

In  certain  places  thefe  form  a kind  of  knots.  See  Plate  VI.  Fig.  70, 
Letter  C.  One  of  thefe,  feparated  and  more  enlarged,  is  alfo  reprefented 
at  Plate  VI.  Fig.  82.  From  thefe  knots,  82,  run  little  Fibrils,  b,  which 
are  fo  many  real  Veffels,  and  in  which  we  can  fee  in  the  frefli  Plant  a 
coloured  Fluid : thefe,  at  a fmall  difiance,  form  new  knots,  Fig.  82,  r, 
from  whence  proceed  the  feveral  coloured  Vefi'eh  of  thefe  Clufiers,  Fig.  82, 
d d d-,  and  from  their  own  fides  are  produced,  in  the  fame  manner,  thofe 
pellucid  Veffels  which  furround  them,  Fig.  82,  e e e.  At  83  is  repre- 
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fented  the  white  part  of  the  Clufter  feparated  and  at  84  the  green.  At 
85  the  original  Knot  j and  at  86  the  Veflels  running  thence,  and  produ- 
cing the  fecond. 

The  whole  Clufter  is  pyramidal,  when  it  is  perfedl: : and  might  appear 
to  the  incurious  only  one  VelTel,  70,  c.  It  has  been  fliewn  how  the  Cluf- 
ter confifts  of  many;  and  it  is  for  this  caufe  that  in  maceration,  or  even 
in  a difeafcd  flate  of  the  Plant,  the  Clufters  often  break,  and  feparate. 

CHAP.  XXV. 

The  Course  of  the  Pyramidal  Clusters. 

IF  we  purfue  the  courfe  of  the  feveral  Clufters,  we  find  them  exhi- 
biting, in  the  macerated  parts,  a kind  of  Skeleton  of  the  Plant;  if 
that  name  may  be  given  to  things  fo  little  folid.  This  is  reprefented  in 
Plate  VII.  Fig.  87.  • 

There  are  twelve  of  thefe  Clufters  in  the  body  of  the  Root,  a; 
and  fix  in  every  Fibre,  l>.  The  twelve  in  the  body  return  upon  them- 
felves  at  the  crown,  and  at  the  bafe,  c c ;.  and  the  fix  in  each  Fibre  are 
not  continuations  of  thefe.  The  Flefliy  Subftance  comes  between,  and 
they  are  produced  from  its  furface  in  the  Fibre,  juft  as  they  were  in  the 
body  of  the  Root ; but  communicate  with  thofe  of  the  Root,  by  the  mi- 
nute Vcftels  i:/.  They  round  its  end  as  they  did  the  bafe  of  the  body;  and 
return  into  themfelves  at  the  crown  : fo  that  in  ftri^tnefs  the  fix  are  only 
three,  and  the  twelve  only  fix.  They  are  counted  double,  becaufe  we 
fee  them  going  and  returning.  In  each  Footftalk  of  the  Leaf  there  are 
twelve  of  them,  e e and  in  the  Stem  of  the  Flower  twenty-four, 

All  thefe  are  produced  exadly  as  the  Clufters  in  the  Fibres  of  the  Root : 
they  are  not  continuations  of  the  original  twelve  in  the  body  ; but  are 
formed  from  the  Flefliy  Subftance  of  the  part  wherein  they  lie.  This  is 
peculiar  in  Vegetables,  that  one  portion  of  their  fubftance  can  produce  al! 
the  others ; and  it  is  fiom  this  reafon  that  all  the  parts  are  capable  of 
growth. 

At  the  crown  of  the  Root  thefe  Cl  ifters  return  in  an  arch,  intothem- 
felves.  The  Footftalks  of  the  Leaves  divide  each  into  three  parts  at  the 
head  ; from  which  feveral  portions  the  partial  Leaves  grow  : and  in  each 
of  thefe  are  four  of  the  Clufters,  the  twelve  of  the  Stalk  being  regularly 
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divided  among  them,  g g.  Thefe  run  up  the  middle  Rib  of  each  Leaf, 
fending  off  branches  all  the  way  into  the  fide  Fibres,  till  they  have  thus 
exhaufted  their  whole  fubflance. 

Thus  far  they  are  like  the  Nerves  of  Animals ; that  they  do  not  dimi- 
iihh  as  they  come  toward  the  extremities,  otherwife  than  by  fending  off 
part  of  the  VefTels  which  compofe  them.  Thefe  always  go  off  accompa- 
nied by  fome  of  the  pellucid  VefTels  ; and  the  Clufter  diminifhes  only  as 
they  are  fent  away  : for  each  particular  VefTel  is  all  the  way  of  the  fame 
diameter. 

In  the  Flowerftalk,  tho’  they  be  diftindlly  four  and  twenty  at  the  bafe, 
that  entire  number  is  not  to  be  counted  in  fedtions  of  the  upper  part,  for 
they  run  one  into  another  when  preffed  into  a narrower  compafs  at  the 
neck  : from  this  part  they  continue  themfelves  into  the  Receptacle.  They 
come  nearer  together  as  the  diameter  of  the  Stalk  diminifhes  at  the  top,  b, 
and  finally  run  up  to  the  extreme  top  of  the  Receptacle  itfelf,  i. 

If  we  continue  to  cut  tranfverfe  fedlions  of  the  Stalk  upwards  ’till  we 
come  to  the  Flower  j and  then  purfue  the  fame  courfe,  cutting  thro’  the 
Flower  and  Receptacle  tranfverfely,  by  a multitude  of  very  thin  fedions, 
we  by  degrees  fee  the  two  outer  Petals,  then  the  three  inner  ones,  fall 
off ; and  when  nothing  remains  but  the  Nedaria,  Filaments,  and  Seed 
VefTels,  ftill  every  fedion  pre!ents  thefe  VefTels  very  diftindly.  See  Fig. 
88,  89,  90,  91,  reprefenting  thefe  various  fedions.  Tho’  they  were 
crowded  together  in  the  neck  of  the  Stalk,  they  Vv^ere  never  confounded 
in  their  fubflance  ; they  feparate  again  in  the  Receptacle,  and  the  flefliy 
part  of  that  being  white,  and  thefe  VefTels  dark,  we  fee  the  full  num- 
ber of  twenty  four  very  diftindly.  Even  when  the  Filaments  are  all  fal- 
len ofT,  and  the  remainder  of  the  Plant  is  only  the  colledion  of  Seed  Vef- 
fels,  thefe  twenty-four  Clufters,  tho’  very  minute,  are  ftill  perfedly  to  be 
difeerned ; and  in  the  fedion  which  gives  the  very  fummit,  where  the 
Seed  VefTels  difunite  and  fall  off,  thefe  VefTels  are  feen  returning  in  fo 
many  arches  upon  themfelves,  and  continuing  their  courfe  down  toward 
the  Stalk.  See  Fig.  92.  Their  courfe  upward  in  the  Receptacle  is  alfo 
ftiewn  at  93. 

As  the  difpofition  of  the  green  and  white  VefTels  in  thefe  Clufters  differs 
in  the  feveral  parts,  they  are  reprefented  diftindly  in  this  Plate  : Fig.  94 
is  the  Clufter  in  the  Flowerftalk  ; 95  in  the  body  of  the  Root ; 96  in  the 
Footftalk  of  the  Leaf;  and  97  in  the  divifions  of  that  Footftalk. 


CHAP. 
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C H A P.  XXVI. 

Of  the  PITH. 

VERY  tlfmg  being  now  cleared  off  from  the  macerated  Plant,  there 
remains  only  the  Pith  ; a fubftance  which  has  been  thought  very  im- 
portant, but  which  a more  critical  enquiry  robs,  in  a great  meafure,  of 
that  charader.  Its  difpcfition  and  courfe  in  the  entire  Plant,  is  reprefented 
in  Plate  VIII.  Fig.  98. 

Whatever  perfed  part  of  the  Plant  we  cut,  we  fee  this:  it  always 
occupies  the  center  ; but  it  no  where  reaches  the  extremity  of  the  part 
wherein  it  lies.  In  the  Fibres  it  is  a column,  which  goes  very  gradually 
diminifliing  from  the  larger  to  the  fmaller  end,  a a.  But  it  neither  reaches 
the  body  of  the  root,  nor  the  extremity  of  the  Fibre.  We  have  fliewn  how 
it  lies  in  the  head  which  makes  the  end  of  the  Fibre  ; at  the  part  near  the 
body  of  the  Root  it  is  terminated  in  the  fame  manner  : the  Vafcular  Series 
and  Flefhy  Subllance  in  each  of  thofe  parts  furround  it. 

In  the  Body  of  the  Root  there  is  another  column  of  Pith,  h by  if  it 
may  be  fo  called  ; but  this  is  very  irregular  at  the  fides ; and  this  is  in 
the  fame  way  terminated  by  the  arch  which  the  Flefliy  SubRance  makes 
at  the  bafe  and  crown,  and  by  the  Vafcular  Series.  This  Pith  of  the  bo- 
dy of  the  Root  has  no  connedion  whatever  with  that  in  the  Fibres. 

In  the  FootRalks  of  Leaves  there  is  no  Pith.  The  Leaves  are  not  per- 
fed  parts,  but  affiftant  organs. 

In  the  Flowerftalk  it  forms  another  column,  ccj  largeft  at  the  bafe, 
and  fmalleft  at  the  neck,  where  it  is  pinched  in  at  the  origin  of  the  Flower, 
and  there  is  again  finally  terminated.  But  tracing  the  Plant  up  into  the  Re- 
ceptacle, we  fee  there  another  column  of  it,  d d,  fhort>  and  in  form  of  a 
cone,  with  a broad  bafe  running  fuddenly  to  a point.  This  has  no  more 
communication  with  the  Pith  of  the  Stalk  than  that  has  with  that  of  the 
Root.  All  the  Parts  of  the  Plant  have  a Pith  ; but  it  is  detached  in  each  : 
and,  therefore,  in  reprefenting  that  of  the  entire  Plant,  wc  mufl  place  it 
in  order,  in  four  disjointed  pieces.  The  termination  of  the  uppermofl;  of 
all  isjull  under  the  arch  made  by  the  Clufters  of  Veffels  at  the  fummit  of 
the  Receptacle. 

Having  feen  its  courfe  and  place,  we  are  next  to  confider  its  con- 
Rrudion, 

It 
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It  is  plainly  formed  by  juices  thrown  out  from  the  inner  furface  of 
the  Flelhy  Subftance  of  the  Plant,  and  from  the  furfaces  of  the  feve- 
ral  Conic  Cluflers  of  Veflels.  Thefe  Juices  hardening  on  thofe  furfaces 
form  Velfels.  Thus  the  Pith  becomes  Vafcular:  and  as  only  the  furfaces 
of  thefe  vafcular  Cones,  and  the  intermediate  inner  furface  of  the  Fkfliy 
Subftance  give  it  origin,  it  muft  of  neceflity  be  circumfcribed  within  the 
bounds  of  the  hollow  which  they  form.  Thus  it  is  utterly  impoffible 
the  Pith  of  one  part  fhould  run  into  the  Pith  of  another ; and  what  at 
hrft  appeared  fo  ftrange  in  its  courfe,  is  the  necelfary  refult  of  its  conftruc- 
tion.  A tranverfe  fedtion  of  the  Pith  of  a Fibre  of  the  Root,  cleared  from 
all  the  other  fubftances,  is  reprefented  at  Fig.  99 ; and  a like  fediion  of 
the  Pith  of  the  Flower  Stalk,  at  ico.  The  mouths  of  the  cells  are  empty 
or  full  of  Juice  as  the  knife  has  chanced  to  pafs  thro’  an  empty  or  a full 
part. 

The  Velfels  of  the  Pith  being  covered  the  moft  of  any  in  the  Plant, 
from  the  air,  become  thence  the  whiteft  and  moft  tender.  They  are  very 
numerous,  and  are  jointed  in  a manner  at  once  fingular  and  highly  elegant. 
Fig.  101.  The  Cells  are  of  nearly  an  equal  length  and  thicknefs ; fo  that 
the  joints  are  ftiorter  than  in  the  Blea,  vvhofe  Cells  they  otherwife,  in  fome 
degree,  refemble:  but  there  are  no  Veffels  upon  them.  The  Blea  con- 
fifts  of  Cells  and  Veftels  ; this  part  of  Cells  alone.  The  divifion  between 
Cell  and  Cell  are  of  a fpungy  Membrane,  full  of  fmall  holes,  which  are 
fhewn  at  Fig.  102,  a little  more  magnified.  Through  thefe  the  liquor 
forces  itfelf  in  little  drops,  fo  that  the  whole  Veffels  often  appear  full  as  It 
were  of  firings  of  minute  beads. 

These  Veffels  arife  principally  from  the  part  of  the  furface  of  Fleflay 
Subftance  which  makes  the  arch  at  the  bafe  of  that  portion  of  the  Plant 
wherein  they  are  formed.  See  Fig.  103,  a b and  from  the  arches  of  the 
conic  Veffels  there.  P'rom  this  part  they  run  to  the  arch  at  the  top  in  a to- 
lerably ftrait  courfe  ; and  there  are  again  inferred  in  the  arches  of  the  fame 
parts.  Some  Veflels  of  a like  kind  and  form,  and  which  make  a part  of 
the  fame  fubftance  of  the  Pith,  are  alfo  fent  off  from  the  fides  of  the  hol- 
low Cone  formed  by  the  inner  furfirce  of  the  Flefli,  and  Conic  Cluf- 
ters  ; and  thefe  in  the  fame  manner  run  ftrait  upwards,  and  terminate 
in  the  arch  at  the  top.  Fig.  104  rcprefents  a fmall  piece  of  the  Pith, 
with  the  Veffels  greatly  magnified,  to  flaew  the  courfe  of  the  chained 
globules  of  Juice:  at  J05  is  a piece  of  the  fingle  Veffel  viewed  with  the 
greateft  magnifiers,  with  the  Membrane  feparating  it  into  Cells : and  this 
Membrane,  with  its  irregular  apertures,  at  106. 
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The  moft  extraordinary  part  of  the  Pith  is  that  in  the  R^eptacle,  ig. 
107,  107.  Clofe  under  this,  that  is,  at  the  head  of  the  Flower  Stalk, 
the  FleOiy  Subftance  makes  a fair  arch,  returning  upon  itfelf  fo  as  to  Itop 
and  terminate  the  column  of  Pith  within  it  there,  107,  ^ From  this 
part  it  fends  up  each  way  a portion  of  its  upper  furface,  b b,  winch  makes 
the  Cone  of  the  Receptacle  j and  within  this  is  form  d a new  Pith,  with 
new  Series  of  Vefiels.  A portion  of  the  Pith  of  the  Receptacle  is  repre- 

fented  feparately  at  108.  , r 1 

The  fubftance  of  the  Seed  Veffels  is  formed  of  the  Blea  which  this 
Flefliy  Cone  flioots  out  on  the  furface  j and  the  Pith  of  the  Cone  begins 

and  terminates  in  it.  , r tt  11 

After  examining,  in  this  manner,  the  two  Barks  of  the  Flellebore, 
we  continued  the  fame  courfe  of  enquiry  to  the  like  parts  of  other  1 lants  . 
and  thefe  appeared  to  be,  in  all  effential  articles,  the  lame  with  the  firR. 
In  the  fame  manner  I have  purfued  the  courfe  and  ftrudure  of  the  Blea 
the  Vafcular  Series,  the  Pith,  and  the  red,  in  feveral  other  Plants  i and 
find  that  the  generality  have  them  all  ; and  none  have  any  more  : their 
place  is  the  fame  in  all,  and  their  courfe  the  fame,  as  alio  is  their  ft«uau«:e. 
Therefore  what  we  have  feen  here  to  be  the  compofition  and  confiruaion 
of  the  Hellebore,  we  have  a right  to  believe  is  the  Vegetable  Stiuaure  in 
general.  If  there  be  variations  in  fome  kinds,  they  are  flight; 'and  the 
general  fyflem  is  not  affeaed  by  them,  any  more  than  the  generical  cha- 

raaers  are  by  fpecific  diftinaions.  ^ . m 1 • 

It  has  been  thought  peculiar  to  the  Pith,  in  certain  Trees,  that  it  oc- 
cupies a large  fpace  in  their  young  Shoots,  and  flirinks  fo  as  al molt  to  dil- 
appear,  as  the  fame  parts  grow  more  confirmed  in  their  conftruaion  : but 
the  prefent  account  of  that  part  will,  in  fome  degree,  explain  this  wonder  ; 
nor  will  the  obfervation  be  applicable  to  the  Pith  alone. 

Young  Shoots  draw  from  the  earth  abundant  moifture  ; for  out  ot  that 
is  to  be  formed  the  Vegetable  Syftem  : but  as  a great  deal  is  for  this  reafon 
taken  into  the  Veffels  of  the  Plant ; a great  deal  muft  be  alfo  difcharged 
from  them.  This  is  done  outwardly  by  the  Hairs  or  downy  matter  coiu^- 
mon  on  young  Stalks ; and  inwardly,  tho’  in  a lefs  degree  by  the  Pith. 
This  being  the  great  ufe  of  thofe  two  parts,  they  are  elTentia  to  the  Plant 
in  that  ftate  ; but  they  become  unneceflary  afterwards ; and  therefore,  in 
many  Plants,  and  particularly  in  feveral  Trees  and.  Shrubs,  the  young 
Shoots  have  a large  Pith  within,  and  a thick  downy  covering  on  the  lur- 
face  ; whereas,  when  they  are  grown  harder,  they  become  fmooth  and 
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These  obfervatlons,  joined  to  what  we  have  jufi:  feen  of  the  Inner 
fi;ru>ftare  of  tlie  fubihanccs,  will  teach  us  what  parts  are  eflential  to  the  Ve- 
getable Sydem,  and  what  only  accidental  ; wliat  abfolute  ; and  what  mere- 
ly temporary.  We  fhall  thus  didinguifli  the  importance  of  the  feveral 
partSj  and  be  led  forward  regularly  in  the  courfe  of  our  g-eat  enquiry. 


C LI  A P.  xxvir. 
of  the  LIFE  of  PLANTS. 

T>  Y Life  in  Plants,  we  mean  that  power  whereby  they  grow  : receiving 
nourifliment,  and  advancing  from  the  minute  and  tender  date  wherein 
they  lay  within  the  Seed,  to  heighth  and  ftrength  ; extending  and  difclof- 
ing  regularly  their  feveral  parts ; and  in  the  end  forming  new  Seeds  for  a 
fucceeding  race.  This  power  all  Vegetables  plainly  have  5 nor  are  their 
indances  of  life  limited  to  thefe  alone  : for  fome  have  motion  in  their  fe- 
veral  parts,  the  Sleeping  and  Senlitive  Plants  in  their  Leaves  and  Footdalks, 
and  mod  of  the  Syngenefious  Tribe  in  their  Flowers. 

The  Seat  of  Life  1 apprehend  to  be  in  that  part  I have  called  the  Flesh 
of  the  Plant  j and  its  powers  to  arife  from  a motion  in  the  Juices  of  that 
part.  This  motion  feems  to  be  peculiar  to  its  Juices,  and  not  to  have  place 
in  thofe  of  any  other  part  of  the  Plant;  it  appears  alfo  by  its  feveral  dates 
and  degrees,  to  give  Health,  Vigour,  Sicknels  or  Decay,  to  the  entire  Ve- 
getable. 

That  this  fubdance,  the  Fledi  of  Plants,  is  the  feat  of  their  Life,  ap- 
pears from  thefe  certain  obfervatlons  : that  no  Plant  is  deditute  of  it,  tho’ 
occadonally  one  or  other  of  the  feveral  other  parts  are  wanting ; and  that 
when  this  part  is  dedroyed,  the  Plants  inevitably  dies : whereas,  while  it 
remains,  there  is  always  life ; and  there  refides  in  it  a power  of  producing, 
by  the  mere  motion  of  its  Juices,  all  the  others.  This  we  evidently  fee 
in  Seeds,  whofe  Corculum  is  no  other  than  a regular  piece  of  this  fubdance  ; 
and  tho’  lefs  obvioudy,  yet  not  lefs  certainly,  in  the  growth  of  Cuttings. 

There  is  no  date  wherein  the  Velfels  of  this  part  are  deditute  of  their 
proper  Juices : thefe  require  moidure,  to  make  them  able  to  dow  in  the 
Veffels,  and  heat  to  put  them  into  motion.  When  they  want  thefe  they 
coagulate  in  the  Velfels ; but  they  retain  a long  time  the  original  power  of 
being  put  in  motion  by  thofe  alfidances.  It  is  for  this  reafon  the  heart  of 
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the  Seed,  which  is  a piece  of  the  Flelh  of  the  parent  Plant,  does  not  grow 
while  kept  out  of  the  ground  ; but  (hoots  when  planted  ; the  want  of 
moilfure  prevented  its  growth  before  ; for  when  Seeds  ripen,  the  VcfTcls 
of  the  Plant  which  fed  that  part  where  they  are  formed  dry  up.  Yet 
we  fee  they  are  capable  of  growth  even  there,  when  accidents  give  th.e 
means : thus,  in  rainy  feafuns,  the  Seeds  of  many  of  the  Grades  (hoot  in 
the  Ear. 

As  Seeds  are  capable  of  being  kept  dry  a long  time,  yet  with  the  latent 
power  of  Life  unhurt.  So  it  is  with  thofe  Roots  which  w’e  take  up  at 
certain  feafons,  and  may  keep  out  of  the  earth,  for  feveral  months,  nay 
years.  The  philofophy  of  both  is  the  fame  ; for  Seeds  and  Roots  differ 
more  in  magnitude  than  nature.  In  each  there  is  a portion  of  the  Fledi 
of  the  original  Plant,  which  forms  a Cafe  or  Shell,  defended  from  injuries 
by  its  outer  Coverings;  and  has  Veffels  returning  upon  themfelves,  in  form 
of  the  Veffels  of  animal  bodies,  tho’  wanting  the  diftindiion  of  Arteries 
and  Veins.  The  Juices  in  this  fubdance  may  coagulate  and  ceafe  to  flow, 
and  yet  retain  the  power  to  do  it  on  proper  aflidance  : and  fo  long  the 
Seed  or  Root  enjoys  a date  of  capable,  rather  than  adual  life.  The  Seed 
is  as  the  egg  of  an  animal,  which  will  never  come  to  growth  without  the 
proper  helps;  tho’  it  will,  for  a certain  time,  retain  the  power  of 'life. 
The  Root  we  take  out  of  the  ground,  for  certain  months,  would  remain 
during  the  fame  time  if  left  in  the  earth  in  a date  of  red  : a condition  not 
very  unlike  that  of  thofe  animals  which  fleep  the  winter : Jud  fo  much 
Life  remaining  as  to  preferve  the  vegetable  charadler  ; tho’  without  perform- 
ing any  of  its  fundtions. 

On  the  circulatory  motion  of  the  Juices  in  thefe  Veffels  of  the  Flefh  of 
Plants,  depends  entirely  their  growth,  and  the  difclofing  of  their  parts : yet 
there  is  not  a neceflity  that  the  motion  of  returning  Juices  be  carried  to 
•the  extremities  of  all  thofe  parts.  The  vigour  of  a certain  fydem  of  cir- 
culation will  give  growth  to  detached  parts  of  the  Flefh  which  rife  far  be- 
yond it.  This  is  feen  in  the  formation  of  the  Filaments  in  the  Flowers 
of  Plants  ; for  there  is  no  return  of  their  Juices.  The  force  of  growth  in 
them  arifes  from  a fydem  of  circulation  lodged  much  low'er  in  the  Plant; 
and  this  fydem  of  returning  Veffels,  is  fometimes  Angle,  fometimes  repeat- 
ed. This  will  be  explained  at  large  in  the  fucceeding  Chapters,  where 
we  diall  illudrate  the  general  dodtrine  by  particular  indances.  It  may  be 
fufheient  to  obferve  here,  that  the  Winter  Aconite,  to  be  deferibed  here- 
after, fhews  an  indance  of  a Angle  circulatory  fydem  ; there  being  no  re- 
turning 
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turning  Veflels  except  in  the  Root : and  the  Anemone  of  a double  order  ; 
one  in  the  Root,  and  a fecbnd  in  the  lower  part  of  the  Stalk. 

CHAP.  XXVIII. 

Of  the  Formation  of  a Plant  in  the  Farina, 

T T will  be  proved  by  numerous  and  plain  fadls,  that  the  Flesh  of  Plants 
is  the  elTential  Vegetable  Matter ; and  it  has  been  ihewn  already,  that 
the  termination  of  this  part  is  always  in  the  Filaments  of  the  Flower,  upon 
whofe  fummits  ftand  the  Antheraj,  containing  that  Farina,  which  all  know 
to  be  neceflary  to  the  impregnation  of  the  Seed  ; tho’  it  has  not  been  yet 
fhewn  truly  in  what  manner. 

By  tracing  the  courfe  of  the  Flefh  of  the  Plant  up  to  the  Filaments  of 
the  larger  Flowers,  we  find  that  the  Velfels  of  this  part  diminifiiing  there, 
run  up  in  numerous  diftindt  clufters  to  the  top  of  each  Filament.  The 
Coat  of  the  Filament  fpreads  into  a Veffel  called  the  Anthera,  and  thefe 
clufters  of  Fleftiy  Shells  line  it  throughout : there  continuing  to  grow,  they 
raife  its  internal  furface  into  little  Blifters  all  over : the  Coat  of  the  Anthera 
is  double  j and  there  is  a fpungy  matter  between  the  Membranes : thefe 
clufters  of  Veftels  alfo  run  between  the  two.  And  they  now  raife  the  in- 
ner Coat  from  the  outer,  in  form  of  thofe  Blifters  j which  contradting  at 
the  neck  where  they  rife,  and  being  filled  by  Juices  difcharged  into  them 
from  the  Spungy  Subftance  of  the  Anthera,  fwell  j and  each  becomes  a 
globule  of  Farina.  The  clufter  of  Veffels,  or  particle  of  the  Flefti  of  the 
Plant,  when  it  has  grown  fo  as  to  reach  the  top  of  the  little  Blifter,  not 
having  ftrength  to  pierce  it,  is  bent  round,  and  continues  to  grow  till  its 
extremity  meets  the  part  where  the  clufter  entered  the  globule.  All  is  naked, 
tender,  and  delicate  here  j the  Veftels  as  they  meet  inofculate,  and  there  is 
thus  formed  an  oval  ring  of  the  Flefh  of  the  Plant,  containing  many  of 
its  Veffels,  returning  into  themfelves. 

This  is  the  rudiment  of  the  future  Plant.  Thefe  Veffels  have  their 
Juices,  and  they  form  a fmall  fyftem,  containing  all  that  is  effentlal  to  the 
Ipecies,  capable  of  preferving  themfelves  dry  j capable  alfo  of  growing 
with  the  help  of  heat  and  molfture  ; and  capable  of  producing  all  the 
other  parts,  and  forming  an  entire  Plant  of  the  fame  kind  the  extremities 
of  whofe  Flefh  Veffels  fhall  form  again  fuch  other  fyftems  j and  this  with- 
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out  end.  This  is  plainly  the  manner  of  Vegetable  Produdlion  and  Increafe  : 
there  is  no  Generation,  but  fimply  a continued  Growth. 

As  foon  as  this  little  fyflem  of  vafcular  Flefli  is  formed,  the  intent  of 
Nature  in  the  parent  Plant  is  anfwered  in  that  part.  The  Juices  from 
the  fpungy  fubftance  of  the  Anthera  are  derived  from  the  Veffels  of  the 
Ne(ffarla;  and  are  of  the  nature  of  wax  : they  furround  this  little  fyftem  ; 
they  defend  it  from  injuries ; and  the  Anthera  then  drys,  and  burds  open  ; 
the  little  globules  of  Farina  drop  off  from  the  inner  Coat  of  it,  their  fmall 
necks  having  dried  away  : and  thus  the  globule  falls  off  upon  the  Stigma 
of  the  Flower.  That  part  is  always  wet ; the  thin  fkin  of  the  globule 
burds,  and  the  Plantule,  or  piece  of  vafcular  Flefli,  falls  out,  encompafled 
with  this  waxy  matter,  which,  not  mixing  with  the  water,  appears  like 
folid  atoms. 

Surrounded  by  this  indiflbluble  matter,  the  ring  of  Flefli  makes  its 
way  into  the  Seed-Veffel ; where  there  is  always  an  open  way  for  it  into  a 
Seed  : the  fame  opening  at  which  the  young  Plant  afterwards  burds  forth  ; 
and  which  is  always  vifible.  The  Seed,  which  is  formed  of  the  Pith  of 
the  Plant,  furrounded  with  its  Coats,  was  originally  an  exudation  of  this 
very  Flefliy  Subdance,  its  Juices  therefore  are  happily  fuited  for  the  nourifli- 
ment  of  this  minute  particle  of  the  Flefli  j and  it  is  no  fooner  lodged  in 
the  Seed,  than  it  begins  a peculiar  kind  of  growth.  There  is  moidure; 
and  there  is  warmth  enough  in  the  air.  The  Juices  in  the  Veflels  of  this 
Ring  have  never  yet  congealed : they  move  ; and  it  mud  be  circularly,  for 
their  valves  admit  of  no  return.  Their  tender  coats  receive,  thro’  the  fmall 
apertures  of  their  yet  fpungy  fubdance,  abundance  of  this  appropriat- 
ed fluid,  they  fwell  till  the  ring  almod  clofes,  being  preflbd  together : 
and  the  fame  open  texture  of  their  Coats  gives  way  to  extravafatioii.  A 
few  loofe  threads  of  Pith  arc  fliot  inward,  and  Conic  Cluders  foon  ap- 
pear. 

The  origin  of  thefe  is  in  a horizontal  diredtion  ; but  they  foon  afeend  j 
the  Juices  get  coats  as  they  rife,  by  the  mere  hardening  of  the  fuperficial 
part,  and  they  return  upon  themfelves,  becaufe  they  are  too  weak  to  pierce 
the  Flefli  where  it  makes  the  arch  of  the  ring.  Veflbls  are  added  to  Vef- 
fcls,  by  the  growth  of  the  Flefli  ; and  thus  what  was  a ring  becomes  a 
fliell,  and  is  the  fliell  or  coat  of  Flefli  of  the  fucceeding  Root,  which 
(hoots  next  its  two  Seed-Leaves. 

Alt  ho’  the  Conic  Cluders  do  not,  in  their  own  Veflbls,  pierce  the 
Flefh,  there  rife  from  them  thofe  tender  hollow  threads  of  communication 
which  we  have  feen  in  the  preceding  Figures  j and  from  the  extremities 
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of  thefe,  where  they  pierce  the  Fledi,  arife  new  Conic  Clufters,  which  do 
not  form  returning  fyftems,  but  fpread  themlelves  thro’  the  fubftance  of 
the  Seed  in  the  rudiments  of  the  Seed-Leaves.  Thefe  have  been  taken  for 
a peculiar  fyftem  of  Roots. 

The  inner  fubftances  being  thus  formed,  and  (lill  redundant  Juice  fup- 
plied  to  the  Plantu'.c,  its  cxtravafated  Juices  fiift  form  the  Val'cular  Series. 
Tirere  remains  fome  of  the  waxy  matter  of  the  Anthera  among  the  proper 
Juices  cf  the  Flelh-Veffels  j and  this  being  mod  unlike  the  red,  is  hi  ft 
thrown  out  : it  is  puOied  forth  with  fome  violence  ; it  continues  to  follow 
the  courfe  of  the  Mantule,  and  conforming  itfelf  to  its  flaape,  and  the  fe- 
veral  ftreams  hardening  at  the  furface,  the  Vafcular  feries  is  formed  : the 
two  Membranes  being  only  extenfions  of  the  fubdance  of  the  Coats  of 
thefe  Veflels,  reaching  from  one  to  the  other,  and  keeping  all  together. 

The  waxy  fluid  being  feparated,  the  next  which  is  cxtravafated  forms 
in  the  fame  manner  the  Veflels  of  the  Blea  ; and  the  extravafations  from 
thefe  give  origin  to  the  Veftels  of  the  two  Rinds.  Thus  is  there  lodged 
within  the  body  of  the  Seed,  a piece  of  the  eflential  fubdance,  or  Flefh 
of  the  original  Plant,  which  has  there  formed  for  itfelf,  by  the  natural 
courfe  of  the  Juices,  all  its  coverings.  The  purpofe  of  Nature  being  fo 
far  anfwered,  in  the  common  ftate  of  things,  no  more  is  done  there.  The 
Juices  of  the  Stalk  ceafe  to  flow  into  the  Seed-Veffel,  the  Seeds  harden, 
and  they  are  fit  for  fowing.  Every  one  containing  a perfedl  portion  of  all 
the  fubftances  of  the  future  Plant,  needs  only  due  warmth,  and  that  moif- 
ture  it  no  longer  receives  from  the  Seed,  to  continue  growing. 

Thus  far  all  Vegetable  Nature,  fo  far  as  I have  examined,  is  regular; 
the  formation  of  the  Plantule  in  the  globule  of  Farina,  being  alike  in  all  : 
but  it  is  not  fj  in  the  fucceeding  periods,  for  Seeds  differ  in  the  condruc- 
tion  and  arrangement  of  that  pulpy  matter  in  which  the  Plant  is  lodged  ; 
and,  therefore,  while  the  generality  rife  with  two  Seed-Leaves,  as  the 
Turnip,  fome  have  only  one,  as  the  Corn  and  Grafs  kinds;  and  others' 
have  feveral,  as  the  Pine.  Therefore  it  will  be  neceffary,  in  tracing  the 
Seed  to  the  Plant,  to  fix  upon  one  inftance,  and  the  more  common  the 
Plant  be  the  better.  I have  chofen  the  Radifh,  becaufe  its  Seed  is  always 
at  hand,  becaufe  it  very  readily  grows,  and  becaufe  the  parts  of -the.  entire 
Plant  are  large  and  confpicuous. 

To  trace  the  whole  progrefs  of  Vegetation,  I (hall  take  this  inftance  ; 
in  which,  howfoever  minute  the  refearches  may  appear,  it  will  be  eafy  for 
every  one  to  follow  them  : and,  to  leave  no  part  unconfidered,  it  will  be 
beft  firft  to confider  the  Plant  perfedl,  and  in  flower;  to  trace  the  forma- 
tion 
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'tion  of  a j;lobuh  of  Farina  from  that  Plant ; and  following  the  courfe  of 
Nature,  to  obferve  the  whole  progrefs  of  that  Farina  to  a perfedt  Plant 
again. 

The  formation  of  the  Farina  of  the  Radifh,  is  reprefented  in  the  an- 
nexed Plate  ; and  will  ferve  happily  to  illuftrate  the  general  dodlrine  juft 
laid  down,  by  a familiar  inftance. 

CHAP.  XXIX. 

The  Formation  of  the  new  Plant  in  the  Farina  of  a 

Radish.  . 

TH  E common  Garden  Radifh,  in  its  full  growth,  is  reprefented  Plate 
IX.  Fig.  I.  The  Stem  of  this  is  compofed  as  the  Stalks  of  other 
Plants,  of  the  feven  conftituent  fubftances  before  defcribed  ; and  their  pro- 
portion in  this  fpecies  is  fhewn  in  a tranfverfe  fedtion  of  the  Stalk,  Fig.  2, 
cut  from  the  part  near  the  ground.  They  have  the  fame  difpolition  in  the 
Footftalk  of  the  Flower,  Fig.  3 ; and  at  the  fummit  of  that  Footftalk  they 
feparate  one  from  another,  to  form  thofe  parts  of  the  Flower  which  are 
their  natural  terminations. 

A Flower  of  the  Radith  is  reprefented  at  Fig.  4,  enlarged  by  the  hli- 
crofcopc,  to  fliew  the  feveral  parts  diftindlly  ; and  at  Fig.  5 the  fame 
Flower,  with  its  Footftalk,  cut  open,  and  torn  from  the  top  into  its  feveral 
parts,  to  ftiew  how  they  go  off  from  one  another.  The  Letters  a h c d e 
f g,  mark  the  feven  conftituent  parts  ; a the  outer  Bark  ; b the  inner 
Rind  j c the  Blea;  d the  Vafcular  Series  ; e the  Flefh;  f the  Conic  Cluf- 
ters;  and^  the  Pith.  Thefe  terminate  diftindtly  in  the  feveral  parts  of  the 
Flower. 

We  fee,  at  Fig.  4,  that  the  entire  Flower  has  its  Cup  h,  two  outer  Petals 
i /,  and  two  inner  Petals  k k.  Within  thefe  we  fee  the  fix  Filaments ; four 
of  which  are  longer,  and  two  fhorter,  n crowned  with  their  Anthercej 
and  in  the  midft  of  thofe  the  top  of  the  young  Seed-Vefi'els  0.  The  fame 
parts  are  more  diftindtly  fliewn  in  the  divided  Flower  p ; and  there  we  fee 
alfo  two  other  parts,  w’hich  could  not  be  diftinguiflied  in  the  entire  one  ; 
becaufe  they  are  hid  within  the  other  parts:  thefe  are  four  protuberances 
within  the  Cup,  and  the  .Receptacle  of  the  Flower.  The  four  protube- 
rances are  thus  arranged  j two  ftand  between  the  rudiment  of  the  Seed- 
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Vcflcl  and  the  two  fhorter  Filaments,  / /,  i ; and  the  other  two  protube- 
rances between  the  longer  Filaments  and  the  cup  j thefe  are  marked  / /,  2. 
The  Receptacle  m is  a conic,  whitilh,  Ipungy.  body,  rifing  from  the 
crown  or  fummit  of  the  Footlhlk,  and  affording  a kind  of  bafe  to  the  in- 
ternal parts. 

We  fee  thus  there  are  feven  parts  in  this  Flower  as  in  others,  arifing 
from  the  feven  condituent  fublfances  of  the  Stalk;  and  they  are  produced 
from  them  in  this  manner. 

The  outer  Bark,  Fig.  5,  a,  forms  the  entire  Cup  h,  which  being  care- 
fully pulled  off,  takes  that  Bark  with  it ; the  inner  Rind,  /;,  fpreads  into 
the  two  outer  Petals  i i • the  Blea,  c,  forms  the  two  inner,  k k-,  the  Vaf- 
cular  Series,  d,  terminates  in  the  four  protuberances  in  the  Cup  / / ; the 
Flefh  of  the  Plant,  e,  fplits  into  the  Filaments  n ;z ; the  Conic  Cinders 
of  the  VefLIs  form  the  Receptacle,  m m ; and  the  Pith,  g,  runs  up  into 
the  rudiment  of  the  Seed-Vedel  0. 

Of  all  thefe  parts  the  mod  effential  are  the  Filaments.  We  have  fcen 
that  the  Flefh  is  the  feat  of  Life  in  the  Flant ; and  thefe  being  the  termina- 
tions of  that  fubdance,  have  the  fame  quality:  every  piece  of  them,  if  it 
can  be  preferved  from  decay,  is  ready  to  grow  into  an  intire  Plant ; for  it 
can  produce  its  lining  of  Pith,  and  all  its  coverings,  from  the  extravafation 
of  its  own  Juices;  and  as  its  fubdance  will  naturally  terminate  in  other 
Filaments,  thefe  its  coverings  will  form  the  feveral  parts  of  the  Flower  for 
their  defence,  and  the  Seed  for  their  reception. 

The  Receptacle  of  the  Flower,  feparated  from  the  other  parts,  is  repre- 
fented  at  Fig.  6,  as  it  appears  enlarged  by  the  Microfcope.  This  is'a  kind 
of  great  Gland.  It  is  formed  of  the  white  fpungy  matter  of  the  Conic 
Cluders,  united  into  one  mafs  ; and  it  is  in  this  the  Flefh  of  the  Plant  be- 
gins to  contradt  its  Veflels,  to  diminilL  the  intermediate  fpungy  matter,  and 
to  divide  itfelf  into  Cluders.  See  Fig.  7 : where  this  is,  in  fome  degree, 
reprefented  in  the  fplit  Receptacle,  tho’  it  is  difficult  to  fhew  it  didinidly. 
Into  this  Receptacle  alfo  are  fent  certain  white  very  fmall  Veffels,  filled 
with  a pale  yellowidi  matter  from  the  protuberances.  Fig.  5,  / /,  which- 
terminate  the  Vafcular  Series. 

The  Vafcular  Subdance  of  the  Fledi  of  the  Plant,  being  now  diveded 
of  the  intermediate  fpunge,  divides  at  the  furface  of  the  Receptacle  Fig.  6, 
Jy  p p p pi  into  a number  of  detached  parcels,  which  may  now  be  con- 
fidered  as  fo  many  cluders  of  pure  Vefiels  continued  from  the  Flefh  of  the 
Stalk,  but  greatly  diminifhed  : thefe  rifing  again,  at  the  furface  of  the  Re- 
ceptacle, become  extended  into  long,  fiender  bodies,  called  the  Filaments ; 
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niid  as  tiicy  do  not  pierce  the  flcin  of  the  Receptacle,  but  raife  a portion  of 
its  foft  fijhftance  with  them,  they  grow  up  covered  with  this  as  a fkin. 

Thus  is  formed  tire  Filament,  Fig.  B,  which  confids  of  a quantity  of 
the  biefii  of  the  Flan^  purely  vafcular,  covered  with  a reticulated  loofe 
ikin,  which  is  part  of  the  white  matter  of  the  Conic  Cluflers  raifed  into 
che  Receptacle. 

Thus  is  formed  the  Filament ; and  into  its  bafe  run  thofe  fine  Veflels 
which  we  fee  arife  from  the  protuberances  terminating  the  Vafcular  Series  ; 
and  running  thro’  the  Flefli  of  the  Receptacle  they  go  up  the  very  fub- 
idance  of  the  Filament,  and  accompany  its  Vtflels  to  the  extremity.  The 
fubdance  of  the  Filament  is  to  form  the  embryo  Plant  ; and  the  waxy 
Juice  in  thefe  VelTels  is  to  cover  and  defend  it.  An  unripe  Filament  is  re- 
preiented  at  Fig.  9.  In  the  ripe  Filaments  we  find  the  fummit  formed  into 
a regular  oblong  Anthera,  compofed  of  two  cylindric  tubes,  each  wdth  its 
proper  groove  for  burding,  and  fadened  to  the  tender  top  of  the  Filament 
toward  its  lower  end,  Fig.  10. 

The  Anthera  is  thus  formed.  Toward  the  fummit  the  Filament  be- 
comes final!,  and  at  its  very  point  there  is  another  minute  Gland,  fome- 
what  opake  in  hue,  and  full  of  cindering  VelTels.  This  is  reprefented 
vadly  magnified  at  Fig.  ii.  A fmall  cord  furrounds  it,  formed -of  the 
thickned  coat  of  the  Filament;  and  within,  all  the  cluders  of  Fledi  Vef- 
lels  become  again  much  fmaller.  They  are  here  at  their  extreme  finenefs. 
From  the  fummit  of  this.  Fig.  i i.  the  coat  of  the  Filament  expands,  and 
grows  from  the  cord,  2,  each  way  into  a cylindric  tube  ; and  thefe  two 
tubes  form  the  compleat  Anthera,  Fig.  12.  which  tho’  underdood  to  be 
only  fixed  upon  the  Filament,  is  in  reality  its  proper  termination.  The 
Figure  at  12  reprefents  the  Anthera  ripe,  but  entire:  that  at  16,  fliews  it 
burd  for  the  difeharge  of  the  Farina:  the  intermediate  Figures,  13,  14, 
13,  (hew  its  progrefs  from  the  Bud  of  the  Flower  to  ripenefs. 

The  outer  furface  of  thefe  two  cylinders  which  compofe  the  Anthera, 
is  all  we  have  vet  feen.  It  will  be  proper  to  cut  one  of  them  afunder  tranf- 
verfely,  to  examine  their  condrudion.  This  gives  us  a view  of  the  infide 
of  the  cylinders,  which,  according  to  the  age  of  the  Anthera,  or  its  de- 
gree of  ripenefs,  appear  in  different  conditions.  In  a very  young  one, 
taken  out  of  a fmall  Bud  or  Flower,  the  coat  of  the  Anthera  is  feen  to  be 
double,  with  Veffels  between.  Fig.  17,  and  with  a fmall  hollow.  In  one 
yet  more  advanced,  Fig.  iB,  there  appear  Bliders  in  the  cavity.  In  one 
yet  nearer  maturity.  Fig.  19,  thefe  Bliders  fhew  a regular  elliptical  diapc, 
and  are  fo  raifed  from  the  furface  as  to  fill  all  the  cavity.  Thefe  Bliders 
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£ire  now  globules  of  Farina.  To  know  how  they  are  formed,  we  muff 
open  one  of  the  Antherae  in  a ftate  of  half  ripenefs,  and  then  of  perfect 
maturity. 

When  we  open  in  this  manner  a half-ripe  Anthera,  we  find  that  be- 
tween the  two  Membranes  of  the  cylinder  there  run  innumerable  little 
clufters  of  the  Flefii  VefTels ; that  is  fo  many  portions  of  the  Flefli  of  the 
Plant,  diverted  of  all  encumbering  matter,  and  formed  of  Vefl'els  wonder- 
fully reduced  in  fize.  All  thefe  are  regular  portions  of  the  Flelh  of  the 
Plant,  which  have  pafibd  thro’  the  Receptacle,  and  have  been  again  re- 
duced in  fize  at  the  top  of  the  Filament,  but  which  are  yet  entire,  and 
contain,  minute  as  they  are,  their  proper  Juices,  and  continue  to  grow. 

In  the  half-ripe  Anthera  we  find  thefe  little  portions  of  the  Flelh  of  the 
Plant,  every  where  rtriking  inward  toward  the  cavity  of  the  Cylinder  j and 
raifing  the  inner  Membrane  into  Blirters.  See  Fig.  20. 

In  the  perfedly  ripe  Anthera  the  appearance  is  the  fame,  only  that  the 
Blirters  are  innumerable,  and  are  larger  ; contradled  at  the  neck,  and  ready 
to  fall  loofe  into  the  cavity  of  the  Cylinder.  This  is  reprefented  at  Fig.  21. 

The  globules  of  Farina,  which  hitherto  we  have  been  content  to  call 
Blirters,  are  thus  perfedled.  The  fmall  portion  of  the  Flelh  which  has, 
by  thrurting  out  Its  point,  railed  the  Blirter,  grows  a little  more  ; but  the 
force  of  Nature  is  fo  flight  at  this  dirtance  from  the  Root,  that  the  little 
point  of  this  fmall  portion  of  the  Flcfh,  tho’  it  continues  growing,  cannot 
pierce  the  Membrane  formed  by  this  Blirter.  Not  being  able  to  get  thro’ 
it  turns  backward,  and  by  growing  a little  longer,  forms  that  oval  ring  be- 
fore defcribed,  which  is  properly  the  embryo  of  a new  Plant.  See  Fig. 
21.  The  waxy  Veflels  having  run  up  all  the  way  with  thefe  minute  por- 
tions of  the  Flcfl),  terminate  by  plainly  open  mouths,  where  the  portion 
of  the  Flefli  forms  the  Blirter,  and  dilcharge  their  contents  into  that  new 
cavity. 

The  extreme  ends  of  the  Veflels  of  the  portion  of  Flefli  in  the  globule 
of  Farina  inofculate  with  themfelves,  at  the  place  where  they  touch,  that 
is,  at  the  bafe  of  the  Blirter  j and  the  Membrane  forming  the  Blirter  con- 
tracting there,  and  the  VefTels  drying  for  want  of  more  nourifliment,  the 
work  of  Nature  is  fo  far  accomplifhed. 

Thus  a piece  of  the  Flefh  of  the  Plant,  replete  with  its  proper  Juices, 
and  furrounded  with  a waxy  fluid,  is  lodged  in  a little  membranous  bag, 
which,  as  Toon  as  its  neck  grows  perfectly  dry,  falls  off  from  the  inner 
furface  of  the  Anthera,  and  is  a globule  of  Fanna.  This  contains  in  it  a 
portion  of  the  Flefli,  which  was  the  effential  fubftance  of  the  Plant,  and 
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which,  tho’  very  minute,  yet  if  preferved  from  injuries,  will  be  fure  to 
grow  when  it  has  heat  and  moifture.  It  is  defended  doubly  j partly  by  the 
Membrane,  and  partly  by  the  waxy  fluid  which  furrounds  it.  It  is  too 
tender  for  the  earth,  and  is  to  be  received  firfl:  into  the  Seed. 

This  is  the  origin  of  a globule  of  Farina  j which  we  are  now  to  exa- 
mine diftincftly.  To  this  purpofe  we  are  to  take  off  a perfedtly  ripe  An- 
thera,  from  its  Filament,  and  to  fliake  it  carefully  over  a plate  of  glafs, 
for  the  Double  Microfcope.  This  flight  motion  feparates  a multitude  of 
the  globires  of  Farina,  a clufter  of  which  we  are  to  felcdt  for  examina- 
tion. They  are  all  perfedlly  alike  in  flaape  ; oblong,  elliptic,  rounded  at 
each  en  i,  fomevvhat  opake,  and  of  a whitifla  colour,  with  a darker  oblong 
particle  in  the  middle.  This  is  fometimes  greenifla,  fometimes  yellowifh, 
and  is  the  embryo  Plant ; the  extreme  termination  of  the  portion  of  the 
Flelh  of  the  original  Stalk,  which  raifed  that  Blifter  : and  it  appears  greenifli 
or  yellowifh  as  more  or  lefs  of  the  waxy  matter  covers  it.  On  putting  a 
drop  of  water  to  them,  they  fwell,  become  flaorter,  rounder,  and  more  tranf- 
parent  j and  we  perceive  a fmall  llrake  in  the  midfl;  of  each  running  length- 
wife  from  end  to  end.  One  of  the  Globules,  as  it  appears  dry,  is  repre- 
fented  at  Fig.  22,  and  as  it  is  feen  in  water  at  23.  The  line  is  the  place 
where  the  Globule  adhered  to  the  inflde  of  the  Anthera,  and  is  the  part 
where  it  opens  at  a proper  time,  to  let  out  the  embryo  Plant,  as  at  24. 

It  has  been  faid  all  globules  of  Farina  burfl:  when  wetted,  and  difeharge 
ELASTIC  Atoms  : fome  burfl:  readily  j others  do  not:  but  whenever  they 
do  burfl,  what  they  difeharge  is  this  embryo  Plant,  encompafled  with  a waxy 
matter,  which,  not  mixing  with  the  water,  appears  granulated.  That 
is  all. 

It  feems,  from  the  experiments  I have  hitherto  made,  that  tlipfe  Farina 
which  have  rough  furfaces,  and  are  large,  burfl  upon  the  head  of  the  Style  j 
as  the  Mallow  kinds;  and  only  the  embryo  Plant,  covered  with  is  waxy 
Juice,  enters  the  Secd-Veffel  : on  the  contrary,  that  thofe  Farinae  which 
are  fmall,  fmooth,  and  of  a fit  fhape  to  make  their  way  entire  into  the 
Seed,  are  received  into  the  Piflil  without  burfling  : this  is  the  cafe  univer- 
fally  with  the  Farina  of  the  Radifli,  which  therefore  does  not  burfl  fo 
readily  in  water.  However,  as  moifture  is  in  the  end  to  caufe  its  opening, 
what  is  to  be  tranfadted  naturally  within  the  Seed,  may  be  done  on  the 
plate  of  glafs.  The  Farina  muft  be  perfedlly  ripe  for  this  purpofe  ; a 
great  deal  of  it  muft  be  laid  upon  the  glafs,  and  the  drop  of  water  often 
renewed.  By  this  means  we  fhall  fee  one  or  other  of  the  Globules  burfl  : 
the  opening  always  is  at  the  line  in  the  center,  and  ufually  towards  one 
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end  ; and  there  comes  out  a mats  of  foft  but  granulated  matter,  which 
might  be  fuppofed  a cluher  of  elahic  atoms.  Fig.  24.  To  know  what  it 
really  is,  another  courfe  is  necefiary.  The  drop  of  water  mufi;  be  fuffer- 
ed  to  dry  away,  and  a drop  of  oil  muH:  be  put  in  its  place.  Obferving  this 
from  time  to  time,  we  fee  the  granules,  which  feemed  atoms,  diUblve  into 
a fmooth  uniform  fubftance,  which,  as  it  is  thus  rendered  thin,  becomes 
tranfparent ; and  we  difcover  in  it  that  annular  rudiment  of  a new  Plant 
very  didindfly,  which  we  had  feen  obfcurely  in  the  entire  globules.  The 
lump  thus  melted  is  reprefented  at  25,  with  the  embryo  in  the  middle  of 
it,  and  at  26  the  embryo  aloite. 

There  is  no  other  way  of  examining  the  Farina  of  Plants.  Reafon 
dictated  this  ; and  I have  been  fo  happy  to  find  it  fucceed  perfectly.  I faw 
their  error  who  fancied  the  waxy  matter  of  the  Mallow  Farina  to  be  dif- 
tindl  hard  bodies,  and  who  extended  one  obfervation  as  a law  to  univerfal 
Nature. 

I FOUND,  what  all  will  find  who  try,  that  few  Farina  burft  in  water.  It 
was  plain,  that  the  folid  matter  in  the  Farina  could  be  no  other  than  one 
fingle  piece  of  the  parent  Plant  j and  what  was  there  befide,  could  be  only 
the  Juices  of  the  Vafcular  Series,  fince  no  other  part  of  the  Plant  befide 
the  Flefli  and  this  had  any  communication  with  the  Farina,  or,  indeed, 
with  the  body  of  the  Filament.  Many  obfervations  had  fiiewn  me,  the 
Juice  of  the  Vafcular  Series  was  waxy  j indeed  I am  perfuaded,  all  the 
wax  which  bees  colled:  has  this  fource,  and  no  other : whatever  therefore 
would  diflblve  wax,  would  have  the  fame  effed  upon  this  Juice  in  its  cluf- 
tered  fiate  about  the  embryo,  and  whatever  diffolved  this,  would  fhew 
that  embryo  : on  thefe  plain  principles  I ufed  oil,  which  is  the  fimplefi:  of 
all  the  difiblvents  of  wax,  and  the  leafl:  oppofite  to  the  vegetable  nature  : 
the  effed  was  as  expeded  ; and  this  way  I obtained  w’hat  others  may  at  any 
time  obtain  by  the  fame  means  a plain  and  diftind  fight  of  the  embryo 
Plant. 

Thus  we  fee  what  "hs  original  em/oryo  of  the  Plant  is.  We  find  it  is  a 
naked  circular  piece  o.  Flefh  of  the  parent  Plant,  defended  from  decay  by 
being  covered  with  a lubfiance  indifrf)iuljle  in  water. 

These  Embryos,  n illions  of  which  arc  contained  in  every  Anthera, 
are  to  be  received  into  tne  Seeds  ; and  it  w'ill  be  neceffary  to  examine  now, 
by  what  paflage  they  are  to  get  at  this ; and  what  is  the  condition  of  that 
Seed  before  they  reach  it. 
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CHAP.  XXX. 

Of  the  Conveyance  of  the  Embryo  into  the  Seed. 

“l^^ATURE  provides,  for  the  reception  of  the  Embryo,  thus  form’d 
in  theFaiina,  a peculiar  cafe,  the  Seed,  which  receives  it  naked,  and 
gives  the  firft  means  of  a limited  growth.  In  the  center  of  the  Radhh 
Flower  there  rifes  a flender,  long,  irregular  cyllndrlc  body,  crowned  with 
a fmall  rough  head.  The  cylindric  body  is  the  young  Seed-VefTel,  and 
the  rough  head  is  the  Stigma,  which  is  rough  for  detaining  the  globules  of 
Farina,  and  moift  to  make  the  paflage  of  the  Globule  eafier  into  the  Seed- 
Veflel ; that  being  Its  office.  See  Fig.  27.  It  is  formed  of  tubes  with  open 
moutlis,  capable  to  receive  the  globule  of  Farina;  and  thefe,  after  a fliort 
ftraight  courle,  all  open  into  the  hollow  of  the  Seed-VefTel. 

If  we  cut  open  the  Seed-VefTel  in  this  tender  ffiite,  and  before  the 
Seeds  have  received  the  embryo  Plant,  we  fhall  find  plain  proof  that  they 
have  this  and  no  other  ufe.  For  this  purpofe  we  are  to  chufe  a flower  not 
yet  open.  In  this  we  fhall  find  the  Filaments  very  fhort,  the  Antherae  long 
and  entire,  and  the  rudiment  of  the  Seed-VefTel  tender  and  whitifh  ; if 
the  Seeds  have  any  young  Plant  in  them  now,  it  is  their  own,  for  no  grain 
of  the  Farina  is  yet  fhed  ; indeed  they  are  fcarce  formed. 

We  find  on  cutting  the  young  Seed-VefTel  tranfverfely,  that  it  contains 
a double  row  of  rudiments  of  Seeds,  with  a column  in  the  middle ; and  a 
quantity  of  fpungy  matter  among  them.  This  is  reprefented  at  Fig.  28. 
On  cutting  it  lengthwife,  we  fee  that  the  column  in  the  middle  of  the  Seed- 
VefTel  is  continued  to  the  very  fummit;  and  that  the  rough  head  or  Stigma, 
is  only  a continuation  of  this  column  without  the  invefling  Membranes  of 
the  Pod.  See  29.  The  Seeds  arranged  on  two  Tides  of  this  column,  ad- 
here to  it  in  the  very  manner  that  the  globules  of  Farina  do  to  the  inner 
furface  of  the  Anthera,  that  is,  they  rife  from  it  : they  are  originally  blif- 
ters  in  the  furface  of  the  Receptacle,  and  they  retain  to  the  lafl  their  open- 
ing into  it.  This  is  reprefented  at  30. 

These  Seeds  in  fo  young  a Pod  as  we  are  now  examining,  are  mere 
tranfparent  Blebs  or  Shells,  opening  by  an  oblong  mouth  into  the  hollow 
of  the  column.  In  a Flower  a little  more  advanced,  we  fee  this  Shell 
filled  with  a thick  white  fluid,  and  in  this  condition  we  always  find  it,  with 
this  Ample  and  uniform  appearance  in  the  young  Pods  of  thofe  Flowers 
whofe  Anthera  are  not  yet  burfl.  Such  a Seed  is  reprefented,  at  31,  filled 
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with  its  thick  Juice,  but  with  nothing  elfe  in  it,  and  with  its  original  aper- 
ture where  it  adhered  to,  or  grew  from  the  column. 

If,  after  repeating  this  obfervation  on  the  Seeds  of  many  Flowers  in  the 
fame  date,  we  afterwards  examine  the  young  Pod  in  a Flower  whofe  An- 
theras  have  burlV,  we  fee  a very  manifeft  difference.  We  find  the  Seeds 
of  the  fame  form,  and  filled  with  the  fame  thick  Juice ; but  we  alfo  fee 
in  each  a fmall  folid  and  not  tranfparent  particle.  See  Fig.  32.  This  fo- 
lid  particle  is  of  the  fame  form  and  fize  with  thofe  in  the  globules  of  the 
Farina.  Thofe  globules  have  been  difcharged  from  the  Anthera  : there  is 
a plain  way,  and  in  this  Plant  a very  eafy  one,  for  them  to  thefe  Seeds  ; 
and  therefore  we  can  have  no  reafon  to  doubt  this  is  the  very  particle  that 
was  in  the  Farina.  The  objedl  is  very  minute,  yet  an  accufiomed  hand 
may  draw  it  out  of  the  foft  tender  Seed,  and  obtain  conviftion  from  the 
Microfcope,  that  it  is  the  very  annular  embryo  of  the  Farina  figured  at  26,. 
not  yet  in  the  leaft  altered.  It  is  a naked  ring  of  the  Flefla  of  the  parent 
Plant.  By  degrees  this  naked  embryo  gets  its  feveral  coverings,  the  thick 
Juice  of  the  Seed  is  received  into  two  Seed-Leaves ; and  the  prefent  growth 
ceafes.  A Seed  in  this  State  cut  thro’  tranfverfely,  and  a thin  (lice  of  it 
powerfully  magnified  reprefents  the  embryo  Plant  ftill  retaining  its  annu- 
lar form,  and  only  altered  by  a protuberance  from  one  part,  which  is 
the  firfi:  pufla  toward  the  growth  of  the  Plant.  This  is  reprefented  at 
Fig.  33,  and  the  Embryo  feparate  at  34.  This  is  the  condition  of  the  per- 
fect Seed  of  the  Radilh.  This  Embryo  is  the  Corculum  or  Heart  of  the 
Seed  ; and  is  ready  to  grow,  on  being  planted. 

That  this  Corculum  of  the  Seed  is  really  the  Embryo  originally  pro- 
duced in  the  Anthera,  is  evident  from  thofe  obfervations ; and  the  fadl  ne- 
ver fails  to  be  afcertained  by  many  cafual  incidents  in  the  courfe  of  the  en- 
quiry. The  Globules  of  Farina  are,  in  great  part,  fcattered  in  the  air,  but 
many  of  them  fall  upon  the  Stigma,  whofe  mcifi:  open  Veficls  convey 
them,  by  a plain  fiaort  courfe,  into  the  hollow  of  the  column,  along 
which,  from  top  to  bottom,  are  two  rows  of  openings  leading  into  the  fe- 
veral Seeds.  In  opening  the  young  Seed-Veflel  lengthvvife  thro’  the  cen- 
ter of  the  column,  and  the  head  of  the  Stigma,  when  the  Antherae  have 
newly  burft,  we  fee  not  only  that  the  Tubes  of  the  Stigma  all  open  into 
the  hollow  of  the  Column  ; but  we  fee  in  thefe  Tubes,  as  well  as  upon  the 
furface  of  the  Stigma,  many  globules  of  the  Farina,  and  multitudes  of 
others  which  have  pafiTed  thofe  Tubes,  flicking  to  the  infide  of  the  Column, 
Such  of  the  Globules  as  fall  upon  thofe  places  where  there  are  open- 
ings into  the  Seeds,  naturally  enter  into  them  ; and  there,  Vv'hile  the  Juices 
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yet  come  into  the  Seed-Veffel,  take  their  firft  growth  j which  forms  the 
protuberance  feen  in  the  perfecft  Seeds,  and  gives  the  Embryo  all  its  coats, 
and  Seed-Leaves.  This  done,  the  Juices  no  more  flow  into  the  Seed-V eflTel ; 
every  thing  hardens ; the  Seeds  in  time  become  loofe,  dropping  off  from 
the  Column  ; and  the  aperture  by  which  they  communicated  with  the  in- 
fide  of  the  Column,  contradts  in  the  manner  of  a fear  j but  ftill  there  is - 
a little  opening  left ; which  glafles  will  difeover ; and  out  of  which  the 
Plant  afterwards  flioots. 

Thus  is  the  Seed  of  the  Radifh  formed,  including  a minute  embryo  of 
a new  Plant ; whofe  progrefs  in  growth  we  are  next  to  trace.  This  will 
be  an  eafy  talk,  the  object  being  large  enough  for  the  naked  eye  to  exa- 
mine, and  even  the  whole  flrudlure  plain  to  very  fmall  powers  of  mag- 
nifying. 

CHAP.  XXXI. 

Of  the  Growth  of  the  Plant  from  the  Seed. 

H E ripe  and  perfedt  Seed  of  a Radifli  is  compofed  of  four  parts. 

I.  A brown  hard  Shell  or  Rind,  a.  2.  A yellowifli  pulpy  fubflance, 
formed  into  two  doubled  flat  plates,  appearing  four,  b.  3.  The  Heart  of 
the  Seed,  which  is  the  Embryo  conveyed  thither  from  the  Farina,  c. 
And  4.  A fine  thin  white  Membrane,  d,  placed  between  the  Embryo 
and  the  Shell,  in  that  part  where  the  Seed  originally  adhered  to  the  Co- 
lumn while  it  was  in  the  Pod  ; this  is  now  continued  as  a covering  to 
the  Embryo  to  the  place  where  it  joins  the  two  inner  plates.  The  Seed 
cut  afunder  tranfverfely,  is  reprefented  at  Fig.  35  ; the  ledtion  being  made 
near  the  place  where  it  grew  to  the  Column;  in  this  we  fee  diftindtly  all 
the  parts,  a is  the  brown  Rind  ; b the  outer  folds  of  Plates  j c the  inner 
folds,  fmaller,  and  gathered  clofer  round  the  Embryo  ; d is  the  Embryo, 
and  e the  fine  white  Membrane  torn  from  the  place  where  it  adhered  to 
the  outer  Shell. 

There  is  a little  hollow  about  the  Embryo,  and  its  fmallefl:  end  flands 
toward  the  furface  of  the  Seed,  covered  with  this  Membrane.  With  care- 
ful management  we  may  feparate  this  Embryo  from  the  Seed:  we  then 
find  it  a fmall  oblong  body,  pointed  at  one  end,  and  the  other  fpreading 
into  thofe  two  plates  which  run  from  it  on  each  fide,  and  terminating  be- 
tween them  by  a fmall  curled  head.  The  entire  Embryo  taken  out  of 
the  Shell  is  reprefented  at  36,  and  opened  at  36,  where  we  find 
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plainly  that  it  is  no  other  than  the  particle  of  the  original  Flefh,  34,  fome- 
what  larger,  and  with  a beginning  of  growth  j the  part  34,  is  the  fame 
with  36,  a j and  34,  the  fame  with  36,  b.  And  the  whole  being  fplit, 
and  viewed  in  a thin  dice  by  the  Microfeope,  dill  flicws  itfelf  to  be  the 
fame  original  elliptic  ring  of  Flefla  which  was  produced  in  the  globule  of 
Farina,  37.  All  the  difference  here  is,  that  this  Embryo  is  clothed  with 
feveral  Coats,  not  naked,  as  it  was  produced  there  ; and  that  at  the  end,  b, 
which  is  to  give  rife  to  the  afeending  Stalk,  it  has  fliot  out  two  broad 
plates,  and  a fmall  convoluted  head  between  them.  Thefe  two  plates  are 
to  be  the  Seed-Leaves  of  the  future  Plant,  the  convoluted  head  is  the  firft 
rudiment  of  a Stalk,  and  the  end,  a,  is  to  extend  itfelf  into  a R oot. 

This  Embryo  is  what  has  been  called  the  Plan.ula  Seminalis  j and 
people  have  fancied  they  faw  in  it  the  entire  future  Plant  ; not  knowing 
that  the  Flowers,  and  other  parts,  were  to  be  abfolutely  produced  in  the 
fucceeding  Plant  by  the  plain  courfe  of  growth ; but  conceiving  they  were 
all  here,  and  only  to  be  unfolded.  If  we  proceed  to  cut  the  Embryo 
taken  from  a perfeft  Seed  tranfverfely,  we  may  with  powerful  glaffes  lee 
in  it  every  one  of  the  feven  conflituent  fublfances  of  the  fucceeding  Plant. 
They  are  far  from  diftindl : an  eye  not  before  informed  what  were  the  con- 
ftituent  parts  of  a Plant,  would  have  little  chance  to  difeover  them  ; but 
being  known  in  the  Vegetable  Philofophy,  they  will  be  all  found  in  their 
places  here. 

The  entire  Seed  of  the  Radilh  is  of  a figure  approaching  to  oval,  but 
irregular ; the  Skin  is  brown,  and  there  is  a black  fear  at  the  place  where 
it  originally  grew  to  the  column  in  the  Pod.  Againft  this  part  of  the  Seed 
is  placed  the  part  a of  the  Embryo,  34  and  36;  and  at  the  oppofite 
end  the  part  b,  where  the  Embryo  fpreads  into  the  two  Plates  and  inter- 
mediate Crown. 

The  Seed  being  put  into  the  ground,  receives  moifture,  and  its  inner 
fubftance  fwells.  The  original  Juices  in  the  Embryo,  a b,  36,  are  di- 
luted by  the  fluid  received  from  the  earth,  and  the  continual  changes  of 
the  temperature  of  the  air,  in  refpedt  of  heat,  put  all  in  motion  j for 
every  thing  fwells  with  heat  and  flirinks  with  cold  j and  there  is  no  mi- 
nute in  the  day  wherein  there  is  not  fome  fmall  change  in  the  degree  of 
heat  about  us.  Little  changes  affed;  little  bodies ; and  confequently  thefe 
affed  the  moiflened  Embryo  in  the  Seed.  The  Juices  being  made  thin 
enough  to  flow,  are  forced  along  the  Veffels  by  this  alternate  contradion 
and  dilatation  of  the  body  itfelf;  and  new  nourifhment  being  fupplied,  the 
Veffels  become  extended,  and  increafe. 
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All  this  is  tranfadled  in  the  body  of  the  Seed,  which  is  yet  entire.  But 
when  the  brown  Coat  is  capable  of  no  more  diflention,  it  burfts  ufually 
at  the  bottom,  that  is,  tlie  part  oppofite  the  fear  ; and  gives  way  to  the 
fwelling  Embryo  to  fpread.  A Seed  perfedt,  and  fit  for  fowing,  is  figured 
at  38:  and  at  39,  one  burfl:,  and  letting  out  the  embryo  Plant. 

The  browm  Skin,  which  is  now  of  no  more  ufe,  may  be  eafily  taken 
offj  and  we  then  fee  the  naked  embryo,  40,  confifting  of  a conic  white 
part,  and  a rounded,  but  flatted  body,  compofed  of  two  doubled  Plates, 
between  which,  tho’  on  one  fide,  runs  the  conic  part. 

This  little  Cone  is  the  original  annular  Embryo  of  the  Farina,  now 
confiderably  lengthened,  but  no  other  way  altered ; and  covered  with  its 
Coats.  The  broad  flakes  are  the  matter  of  the  body  of  the  Seed,  now 
formed  into  the  rudiments  of  feminal  Leaves  3 and  tho’  they  had  appeared 
to  be  four,  we  find  in  this  advanced  flate  that  they  are  but  two.  They 
are  not  feparate  at  the  edge  oppofite  to  the  little  cone,  but  only  folded  for 
the  convenience  of  being  contained  in  that  fhell. 

We  now  find,  that  thefe  two  parts,  the  Cone,  and  the  pair  of  Leaves, 
make  up  the  whole  body  of  the  Seed  ; and  this  confirms  what  was  before 
laid  of  their  origin;  that  the  original  of  the  Embryo  of  the  Farina  plainly 
begins  its  growth  in  the  growing  Seed  ; that  the  Juices  fent  thither  ferve 
only  for  its  nourifliment,  and  that  thofe  two  folded  Plates,  and  its  Crown 
between  them,  are  its  firfl:  growth  ; which  flops  only  becaufe  no  more 
Juices  are  fent  thither.  In  fome  fpecies  the  Embryo  grows  more,  in  fome 
lefs,  in  the  Seed  ; but  that  is  all  the  difference. 

After  the  brown  Shell  of  the  Seed  is  fallen  off,  and  the  young  Plant 
is  loofe,  the  Progrefs  in  growth  is  very  quick.  The  Cone,  40,  a,  length- 
ens, and  becomes  a Root ; and  the  two  folded  Plates  enlarge,  and  fepa- 
rate at  their  edges,  and  begin  to  fi  read  afunder.  We  perceive  very  dif- 
tinflly,  that  the  back  of  e >ch  is  entire,  and  we  fee  one  rifing  above  the 
other,  as  at  41.  Thus  that  part  of  the  Embryo  which  has  extended  it- 
felf  downwards  for  a Root,  acquires  its  proper  form,  and  is  committed  na- 
ked to  the  earth  ; from  which  its  fpungy  fubftance  attradls  nourilhment : 
but  the  convoluted  head,  which  is  the  firfl  rudiment  of  the  Stalk,  is  flill 
dole  covered  by  thefe  two  Plates,  and  is  a mere  dot,  making  no  advance 
toward  extenfion. 

All  this  is  tranfidted  within  the  earth  therefore  the  parts  have  not  their 
proper  colour ; thefe  two  folded  Plates,  which  are  prefently  to  become 
what  we  call  feminal  Leaves,  are  yet  yellow.  This  may  be  called  the 
FOURTH  flate  of  the  Plant. 
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Hitherto  all  the  parts  have  kept  their  places,  only  the  Cone  has 
lengthened  : but  as  they  will  be  moved  a little  hereafter,  it  is  now  we  are 
to  afccrtain  their  original.  We  fee  the  particle,  34,  which  1 have  called 
the  Annular  Embryo  of  the  Farina,  is  the  original  Rudiment  of  the  new 
Plant : it  has  in  the  Seed  fent  off  its  two  folded  Plates,  and  has  begun  a 
little  to  extend  the  oppofite  w'ay  in  length.  It  will  be  important  to  know 
at  what  point  in  the  fucceeding  Plant  the  growth  began,  which  has  ex- 
tended it  fo  far  each  way  : and  this  mufi:  be  afcertained  now.  It  is  the 
part  marked  b in  Fig.  36}  c in  Fig.  40  ; d in  41.  This  was  the  center 
of  the  original  annular  Embryo  34,  the  part  d\  and  this  has  in  the  fuc- 
ceeding growth  to  the  fourth  ftate,  Fig.  41,  extended  itfelf  in  length  in  the 
Root  downwards,  tofeveral  times  its  original  bignefs  ; and  has  made  a very 
minute  advance  upwards,  in  the  convoluted  Header  Bud;  which  is  hither- 
to almofl  imperceptible. 

After  a little  time  the  young  Plant  advances  from  the  irregular  forni' 
41,  to  the  proper  appearance  of  a Seedling.  As  we  are  to  count  every 
article  of  growth  from  the  place  of  the  original  annular  Embryo,  it  will 
be  proper  to  mark  that  every  where  with  fome  one  appropriated  Figure  as 
*.  This  is  added  to  the  41  ; and  by  this  mark  we  (hall  know  the  fame 
fpot  of  origination  in  all  the  dates  of  the  Plant.  The  hrfl  advance  the 
Embryo  41  makes  toward  a Seedling,  is  by  the  expanding,  feparating, 
and,  in  fome  degree,  railing  the  two  folded  Plates,  which  w'e  are  now 
to  call  Seminal  Leaves.  This  is  naturally  tranfaded  juft  at  the  furface  of 
the  ground,  or,  as  we  may  fay,  between  earth  and  air.  The  Pla‘es  now 
fliew  their  true  form,  being  broad,  fliort,  and  dented  at  the  end  ; and 
they  now  begin  to  fhew  alfo  their  green  colour.  See  P'ig.  42.  The  point 
of  growth  *,  now  fwells  a little,  and  juft  upon  its  fummit,  between  the 
bales  of  the  two  Seed-Leaves,  appears  the  Bud. 

The  growth  from  this  date  is  quicker  than  before,  and  the  Plant  in- 
creafes  very  condderably  ; the  perfed  Seedling  is  reprefented  at  43  : and 
from  the  former  courfe  it  will  be  eafily  underdood  how  it  has  acquired 
this  form.  The  part  which  in  41  was  under  the  earth,  and  in  the 
date  42  had  reached  the  furface,  is  now  raifed  condderably  above  it.  If 
the  line  a be  made  the  furface  of  the  ground,  this  will  be  underdood 
perfedly.  We  are  not  to  fuppofe  the  Plant  has  yet  any  Stalk.  The  feat 
of  growth  is  at  * ; and  tho’  a part  of  the  Plant  is  railed  above  the  ground, 
yet  we  know  this  is  the  point  of  didindion  between  Root  and  Stalk  : from 
this  point  * downward,  is  Root ; and  from  this  point  upwards,  is  Stalk  ; 
no  matter  where  the  furface  of  the  earth  comes. 

VoL.  I. 
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The  original  of  a Stalk  is  the  BuJ  r,  which  has  yet  made  no  advance 
whatfoever  toward  rifing.  Therefore  in  the  Plant  reprefented  at  43,  the 
part  from  * to  b is  Root ; that  portion  between  a and  is  the  Root  under 
The  earth  ; and  the  part  from  a to  *,  is  the  Root  above  ground.  The 
Bud,  c,  Rands  dole  upon  the  head  of  ihe  Root;  and  the  Seed-Leaves,  ^^4 
having  r'.fen  on  a kind  of  FootRalks.  the  Bud,  c,  is  defended  very  finely 
by  the  hollow  bales  of  thofe  Footfialks  where  they  lap  over  one  another. 
The  rudiments  of  thefc  Footfla  ks  were  always  to  be  feen  at  their  bafe, 
iho’  very  fmall,  and  their  extenfion  in  lengtli  is  from  the  mere  afeent  of  the 
Sap.  Thele  Seed-Leaves  are  now  at  their  perfedion  and  the  next  force  of 
Nature  is  diredted  to  the  Bud. 

TtiE  advantages  a Plant  receives  from  the  air  are  very  confjderable,  and 
they  are  obtained  by  means  of  the  Leaves;  which  difeharge  a great  quan- 
tity of  moifiure  during  the  day,  and  imbibe  a great  deal  during  the  night : 
the  healthy  Rate  of  a Plant  always  depends  upon  this,  and  in  moR  cir- 
cumRances  its  life,  as  we  fee  by  taking  oR'  the  Leaves  of  Trees  and  Herbs, 
during  the  feafon  of  their  growth.  The  firR  Leaves  of  the  Radifli  are 
thefe,  and  it  is  fo  in  moR  other  Plants.  Till  they  obtain  their  Rate  of 
perfedtion,  the  Bud  makes  no  advance  toward  rifing.  The  Juices  which 
have  .been  received  from  the  earth,  have  fwelled  the  VeRels,  expanded 
and  enlarged  the  Seminal  Leaves,  and  fent  down  the  Root  to  fome  con- 
fiderable  length  but  more  was  needful  to  increafe  the  Bud,  a communi- 
cation between  the  VelTels  of  the  Plant,  and  the  free  air ; and  nourilh- 
ment  received  thence;  thefe  Leaves  are  now  in  a condition  to  give  it;  for 
they  are  perfedl  : therefore  the  Bud  now  begins  to  difclofe  itfelf.  To  know 
how  thefe  two  Seminal  Leaves  perform  this  important  fervice,  we  muR 
examine  their  Rrudture. 

CHAP.  XXXil. 

Cf  the  Structure  of  the  Seminal  Leaves. 

V'WE  fee  that  what  is  called  a Seed,  independant  of  the  original  Embryo, 
' ' is  a Riell,  and  nothing  more  ; therefore  it  is  in  the  progreflive  growth 
of  that  Embryo,  we  are  to  feek  the  whole  fabrick  of  the  fucceeding  Plant. 
It  was  delivered  naked  into  the  Hull  of  the  Seed  ; there  it  got  its  cover- 
ing', and  Riot  out  from  the  upper  end  two  flat  and  folded  Plates.  Their  ufe 
we  fee  now ; for  in  the  fecond  growth  they  are  to  become  the  Seed-Leaves. 

This 
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This  growth  of  the  Seed  when  put  Into  the  ground,  may  juJfHy  be  called 
the  fecond  ; for  the  firfl:  was  abfolutely  taken  while  the  Seed  was  nouriflied 
from  the  Plant.  We  have  traced  the  growth  of  thefe  folded  Plates  into 
abfolute  Seed-Leaves,  raifed  upon  Foot- Stalks,  and  with  their  juft  green 
colour.  Fig.  43.  In  this  ftate  of  the  Plant,  from  the  point  to  the  ex- 
tremity of  the  Root  in  the  earth,  is  one  fimple  uniform  body ; and  this 
is,  properly  fpeaking,  all  of  it  the  Root  of  the  Radifh.  A tranfverfe  fee- 
tion  of  this  (hews  all  thefeven  condituent  parts  : we  diftinguifli  eafily  a red 
outer  Bark,  a whitifli  inner  Rind,  a large  white  Blea,  a pale  Vafcular  Se- 
ries, a green  Flefli,  fix  Conic  Clufters  of  Vefiels,  of  a deep  green,  and 
a white  Pith.  The  Blea  bears  a great  proportion,  and  the  Pith  is  but  in 
moderate  quantity.  See  Fig.  44. 

We  fee  the  Root  is  perfectly  formed  : indeed,  in  the  Courfeof  Nature, 
It  could  not  be  otherwife,  for  all  this  part,  from  * to  the  extremity  down- 
wards. 43,  is  no  more  than  the  original  annular  Embryo,  34  ; which  has 
extended  itfelf  in  length,  and  in  fome  degree  alfo  in  thicknefs ; but  with- 
out any  violence  to  its  own  conftrueftion.  We  fee  the  progrefs  of  this 
growth  fuperficially  in  the  enlargement  of  the  little  Cone  cr  embryo  Root  j 
35,  36,  40,  41,  42,  43.  But  to  underfiand  it  perfedly,  the  Cone  or  an- 
nular Embryo  muft  be  iplit  lengthwife  down  the  center,  in  all  thofe  ftates ; 
and  viewed  with  fome  afliftance  of  the  Microfeope.  In  this  method  we 
find  the  Cone  a by  36,  a very  fmall  advance  from  ~ a..  The  Cone  cr 
growing  Root  of  the  Embryo  36,  is  reprefented  thus  fplit  and  magnified  at 
Fig.  45.  And  we  thus  fee  the  beginning  of  the  increafe  of  the  Coats, 
that  of  the  Blea  growing  fafieft  : there  is  in  this  a fmall  Pith.  If  we  cut 
the  fame  Cone  tranfverlely,  we  fee  fix  dots,  which,  indeed,  are  vilible, 
with  fufficient  magnifiers,  originally  in  the  Embryo  itfelf,  before  its  growtii 
begins  ; and  are  the  fedions  of  the  fix  conic  Clufters  of  Vcfills. 

If  we  again  dift'ed  the  Root  at  the  grouth  41,  we  fee  no  other  change 
than  a gradual  increafe.  This  Root,  which  is  now  the  efiTmtial  part  of  the 
Plant,  has  grown  in  a degree  much  greater  than  the  Leaves,  and  tlte  Bud 
fcarce  at  all : we  ftill  fee  the  odginal  Embryo  encreaftd  in  length,  and 
covered  with  more  difting'-ifliable  Coats,  but  nothing  elfe  : counting  from 
the  point  to  the  extremity,  the  whole  is  ftill  an  annular  body,  vaftlv 
lengthened,  for  the  Coats  all  return  upon  themfelves  at  the  lower  end  otV 
the  Root ; and  the  original  fubftance  or  Flefli  c f the  Root,  returns  alf  T 
upon  itfelf,  at  the  upper  extremity  or  point  t.ho’  it  fends  up  a oonion 
from  its  furface  to  the  yet  dormant  Bud.  See  Ehg  46. 
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Next  if  we  fpllt  length  wife  the  Plant  In  the  ftate  42,  cutting  thro’ 
the  two  Leaves  and  Bud,  we  fee  the  fame  form  and  condition  of  the  whole, 
only  more  grown  : the  Root  is  longer,  and  its  Blea  and  Pith  are  in  much 
larger  quantity  ; but  the  Bud  is  not  yet  at  all  advanced.  See  a magni- 
fied fection  of  this  at  P'ig.  47.  The  original  ring  of  FleHi,  which  was 
the  Embryo  in  the  Farina,  is  extended  in  length,  and  covered,  hut  no- 
thing more  : and  we  fill  fee  the  feveral  parts  all  rounding  the  end  of 
the  Root,  and  the  Flelh,  making  an  arch  at  the  head  of  the  Root,  the 
point  ^ from  whence  the  Bud  rifes.  The  Bud  is  little  altered  ; but  we 
fee  the  Seed-Leaves  juft  in  that  part,  begin  to  rile  on  Footflallcs. 

Last  of  all  in  the  examination  of  this  flate  of  the  Plant,  it  wdll  be  pro- 
per to  cut  flrait  down,  in  the  fame  manner,  the  entire  and  perfcdtly  grown 
Seedling.  43.  This  will  Hiew  us  the  growth  and  ufe  of  the  two  firft 
Leaves  ; and  the  diftindtion  and  connedtions  of  the  feveral  parts  of  the 
Plant.  A fedtion  of  this  kind  is  reprefented  at  Fig.  48.  If  we  begin  the 
examination  at  the  point  *,  we  there  find  the  original  termination  of  the 
annular  Embryo  fill  preferved  entire ; and  as  the  wliole  Plant  above  the 
ground,  is  to  rife  from  this  point,  we  fee  a provifion  for  fuch  a work  : 
the  Flefli  extends  to  three  or  four  times  its  ufual  thicknefs  in  this  part ; 
and  the  arch  is  formed  entire,  tho’  lefs  vaulted  than  ufual  in  the  lower  fide 
of  it.  From  the  upper  part  and  outer  furface  of  this  fwoln  portion  of  the 
Flefh,  arlfe  all  that  is  confpicuous  in  the  Plant.  From  the  outer  furface 
of  the  Flelh  of  the  Root  continued  in  this  fwelling,  there  is  fent  up  on 
each  fide  a portion  of  its  fubftance,  which  runs  ftrait  up  the  center  of  the 
Footfialk  of  each  Seed-Leaf,  48,  a.  Within  this  are  the  Conic  Clufiers, 
tho’  not  eafily  feen  in  the  longitudinal  fedtion,  48,  b : and  over  thefe 
two  fubfances  run  up  regularly  the  Blea,  and  the  two  Rinds. 

We  may  judge  of  the  importance  of  the  Seminal  Leaves  of  Plants  by 
this  conftrudtion.  The  permanent  Radical  Leaves  of  the  Hellebore  confift 
only  of  three  fubftances,  the  inner  Rind,  and  Blea  with  the  Conic  Ciufiers. 
But  thel'c,  ihort  as  their  duration  is  to  be,  carry  up  alfo  a part  of  the  Flefh 
of  the  Plant.  We  have  feen  that  this  is  fent  up  from  the  furface  of  the 
Tlefli  of  the  Root ; and  the  VefiTels  of  the  Conic  Clufiers  are  formed  with- 
in this,  in  each  of  the  Footfialks;  but  the  Blea  and  the  two  Rinds, 
are  all  fimply  continued  from  thofe  parts  in  the  Root.  A piece  of  a 
Footfialk  more  enlarged,  is  fhevvn  at  Fig.  4().  From  the  upper  furface  of 
the  central  part  of  the  fwoln  Flefh  at  the  head  of  the  Root,  rifes  the 
Bud  for  the  future  Plant,  f. 


Thus 


Thus  the  Flefli  makes  its  regular  courfe  in  its  lengthened  annular  form 
along  the  Root,  and  only  from  its  furface  gives  thefe  parts  which  are  to 
appear  above  the  ground;  the  Flefh  of  the  Bud  upwards,  and  that  portion 
of  Flefli  which  is  allotted  to  the  Seminal  Leaves  lideways. 

W E are  now  to  examine  the  proportions  of  the  feveral  parts  in  the 
Footfialks  of  the  Seed-Leaves  by  tranfver  e fedions.  TTe  flattened,  hol- 
lowed form  of  the  Footftalk  makes  a tranfverfe  fedion  of  it  appear  fome- 
what  in  the  form  of  a Crefcent.  The  outer  Rind,  which  vvjs  red  in  the 
Root,  continues  its  colour  alfo  in  this  part,  and  even  the  Vefl'els  of  the 
Blea  have  a red  liquor.  This  diflinguiflies  excellently  the  Veflels  of  that 
part  from  the  Cells  which  they  form,  and  which  feme  have  taken  for 
VelTels  ; the  fluid  in  thofe  cells  being  colourlefs,  while  this  is  red. 

We  have  had  occafion  to  remark  a fwelling  of  the  head  of  the  Root, 
at  the  point  this  is  owing  to  the  fwoln  date  of  the  Flelh  in  that  part, 
which  forces  out  all  the  others  it  is  here  a portion  from  the  furface  oF 
the  Flefli  is  fent  up  into  the  Footflalks  of  the  Seed-Leaves,  and  this  at  its 
very  origination  in  quality  of  the  Flefli  of  the  Footflalk,  divides  into  three 
regular  portions : each  of  thefe  forms  an  inverted  arch  upon  the  furface  of 
the  fwelled  part,  and  rlfes  hollow  into  the  Footflalk. 

Thus  are  formed  three  tubes,  as  it  were,  of  the  Flefli  of  the  Plant, 
conneded  intimately  with  that  of  the  Root,  but  whofe  hollows  do  not 
open  into  it.  Thefe  fiefliy  bodies  divide  themfelves  to  a diflance,  one  run- 
ning up  the  center,  and  the  other  two  near  the  two  horns  of  the  Crefcent : 
they  are  not  furrounded  with  a Vafcular  Series  as  the  Flefli  of  the  Root, 
and  Flowering  Stalks  of  Plants,  nor  have  they  any  Pith  within  ; but  each 
of  thefe  tubes  gives  origin  to  two  Conic  Clufters  of  Veflels,  which  run  up 
within  it  to  the  Leaf : each  of  the  fide  ones  again  dividing  toward  the  Leaf 
fo  as  to  form  four.  A fedion  cut  tranfverfely,  and  with  due  care,  from 
the  furface  of  the  fwelling  at  the  head  of  the  thick  part  of  the  Flefli, 
fliews  this  diflindly  : fuch  a fedion  is  reprefented  at  Figure  50.  The  dif- 
pofition  of  the  three  tubes  of  Flefli,  and  of  the  two  Conic  Clufters  of 
Veflels  in  each  tube,  are  reprefented  at  51 — a,  as  they  appear  in  a very 
thin  fedion  of  the  Footflalk  of  a Seed-Leaf,  near  the  bafe  j and  in  another 
fedion  taken  near  the  Leaf,  at  51 — b. 

Thus  the  law  of  Nature,  in  the  origination  of  the  Conic  Clufters,  is 
invariable.  As  there  are  fix  in  a Fibre,  and  twelve  in  the  body  of  a Root 
in  Hellebore  ; fo  there  are  fix  only  in  the  body  of  the  young  Root  of  Ra- 
difli,  and  ten  in  each  of  the  Foetflalks  of  Seed-Leaves,  that  rife  from  it  j 
and  in  neither  cafe  do  the  greater  number  above  take  their  origin  from 
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the  fmaller  number  below,  but  are  produced  anew  in  the  parts  where 
they  are  found.  The  courfe  of  thefe  tubes  of  Flefh  is  eafily  traced  up- 
wards, in  the  Footdalk,  to  the  place  where  it  expands  into  a Leaf. 

As  the  Seed-Leaf  is  an  abfulute  expanfion  of  the  Footftalk,  and  nothing 
more;  there  can  be  no  fixed  point  aligned,  where  the  Stalk  ends,  and 
where  the  Leaf  begins:  but  if  we  obferve  the  pare  a,  in  Fig.  52,  as  the 
beginning  of  the  Leaf,  we  flaall  Le  readily  what  courfe  the  three  tubes  of 
Flefli,  with  their  clufiers  of  Vtfiels,  take.  The  Fig.  52,  reprefents  a 
perfect  Seed-Leaf,  with  its  Footfialk  a little  enlarged.  In  this  we  fee, 
even  in  the  Footlfalk,  the  three  flefliy  bodies  : the  largeft,  b,  runs  up  the 
middle,  and  the  two  others,  c c,  uniting  again  toward  the  bafe  of  the 
Leaf,  as  they  did  at  their  rife,  run  up  the  two  edges.  When  tlie  Stalk 
fpreads  into  a Leaf,  their  courfe  is  not  altered,  the  flefiiy  body,  keeps  its 
rout  uninterrupted  up  the  middle  of  the  Leaf,  and  becomes  what  we  call 
the  Middle  Rib;  and  the  two  others  keep  alfo  their  coun'e  along  the  two 
fides  of  the  Leaf  Titere  are  two  or  three  fubordinate  Ribs  alfo,  which 
rife  from  the  principal  or  middle  Rib  in  the  body  of  the  Leaf;  but  thefe 
are  altogether  dilbindt : they  are  fent  cfF  from  the  princip.'il  flcQiy  Tubes; 
whereas  the  two  dillindt  fide  Ribs  have  fliared  its  origination,  and  rofe 
with  it. 

If  we  trace  fiifl  the  two  fide  Fibres  of  the  Leaf,  we  find  them  in  their 
paflage  divefed  wholly  of  the  coat  of  Flelh  which  covered  tliem  in  the 
Fcotftalk  : this  grows  thinner  as  it  approaches  the  part  a,  Fig.  9 1 ; and 
at  a little  fpace  higher  in  the  Leaf  ceafes  entirely.  We  have  fecn  tliat  the 
whole  of  th's  body  was  a Tube  of  Flefli  with  two  of  the  Conic  Cliiflers 
ofVefiels;  as  the  tube  of  FIclli  dimiiiKhes  to  nothiing  on  enttrin:;  the  Leaf, 
we  fee  in  the  upper  part  of  the  Leaf  the  Conic  Cluflirs  treed  from  any 
covering.  Thefe  Clufiers  are  formed  partly  of  green  Vefiels,  and  partly 
of  a white  fpungy  matter ; even  thefe  confiituent  paits  of  tlie  Conic  Cluf- 
ters  feparate  in  the  body  of  the  Leaf;  the  two  Clufiers  of  reen  \TfiMsrLm 
updifiindfat  a fmall  dillance  from  one  another,  and  the  white  fpungy  mat- 
ter is  placed  in  a large  body  between  them,  and  in  feme  degree  alfo  fur- 
rounds  them.  'I'he  middle  Rib  being  more  co.mpadt,  does  not  feparate 
fo  much  ; but  ufitally  its  two  Clufiers  may  be  fetn  very  difiindtiy,  and  the 
better  as  their  Juice  is  red.  Th.e  courfe  of  thefe  Vefiels  is  reprefented  at 
Fig  52. 

The  Seed-Leaf  is  compofed  of  all  the  fubfiances  we  h.ave  fecn  in  its 
Footfialk,  except  the  Fiefli : and  they  are  thus  difpofed.  'I’h.e  outer  Bark 
of  the  Footfialk,  which  is  a continuation  of  that  of  the  Root,  forms  what 
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we  call  the  upper  and  under  Membranes  of  the  Leaf:  thefe  are  really  one 
The  Leaf  is  a fpungy  body,  covered  by  the  extended  and  dilated  Mem- 
brane of  the  Footdalk;  which  does  not  feparate  at  the  extremity,  but,  on 
the  contrary,  is  more  firm  and  compact  there  tiian  elfewhere,  from  the 
innumerable  inofculations  of  its  Vefi'els : it  forms  in  that  part  a khad  of 
flat  cord  furrounding  the  Leaf. 

If  we  take  off  this  Membrane,  which  m y be  done  by  due  maceration, 
vve  find  the  Veffels  difpofed  in  the  ufual  way,  in  that  part  of  it  w’hich 
covered  the  Footftalk,  and  the  Membrane  entire  and  unperforated  between 
them  : but  in  that  part  which  covers  (he  body  of  the  Leaf,  thefe  Vcficis 
are  feparated  to  a greater  diflance;  and  in  the  plain  Membrane  between 
them,  there  are  innumerable  oval  apertures.  This  is  flaewn  in  Fig.  53, 
which  reprefents  the  outer  Baik  of  the  Footflalk  and  Seed-Leaf  entire  : 
^ flaews  the  courfc  of  the  Veffels  in  tlae  Footflalk,  with  the  Membrane 
entire  between  them  ; and  the  fame  Veffels  in  the  coat  of  the  body 
of  the  Leaf,  where  they  are  more  feparate,  and  have  thofe  oval  apertures 
between  them.  We  therefore  fee,  that  whatfoever  is  the  office  of  the  Leaf, 
the  Footflalk  does  not  perform  any  pirt  of  it  in  common,  but  ferves 
only  to  raife  the  effective  part  of  the  body  of  the  Leaf  to  a proper  height 
in  the  free  air. 

Under  this  outer  Bark  is  fpread  the  inner  Rind.  They  are  diflinguiflied 
by  their  colour  and  confiflence : the  outer  Rind  being  very  thin,  and  per- 
fedly  pellucid  ; the  inner  Rind  fomewhat  thicker,  a little  cloudy,  and 
green.  This  is,  in  the  fime  manner  as  the  other,  continued  from  the  Root 
thro’  the  Stalk  to  the  Leaf,  where  it  expands,  and  confequently  the  Vef- 
fels become  more  feparated:  the  Membrane  between  thefe  Veffels  is  entire 
on  the  Footflalk,  as  the  other  j but  in  that  part  which  covers  the  body 
of  the  Leaf,  it  is  pierced  with  innumerable  holes  : thefe  are  much  fmaller 
than  the  mouths  of  the  outer  Bark,  but  they  many  times  exceed  them  in 
number;  and  they  are  not  oval,  as  thofe,  but  round.  This  fecond  Rind 
of  the  Leaf  is  reprefented  at  Fig.  54. 

These  make  the  coverings  of  the  Leaf;  but  its  thick  fubflance  is  form’d 
by  the  Blea : this  runs  between  thefe  double  coats,  and  is  a mafs  of 
fpunge. 

We  know  the  flrudure  of  the  Blea  ; and  in  the  Leaf  this  is  the  fame 
as  in  the  Stalk,  only  for  the  different  difpofition.  The  Blea  of  all  Plants 
is  a mafs  of  cells,  formed  of  Membranes,  and  fupported  and  feparated  by 
Veffels.  In  the  common  courfe  of  the  Blea  in  the  Stalks,  and  other  parts 
of  the  Plant,  the  cells  of  it  run  flrait  between  the  coats ; but  in  the  body 
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of  the  Leaf  they  turn  their  mouths  every  where-,  indead  of  their  fides,  to 
tlie  furface,  and  confequently  a perpendicular  view  of  the  furface  of  the 
Leaf,  on  either  fide,  fliews  us  innumerable  openings,  which  the  two  Rinds 
but  imperfectly  hide.  In  the  prefent  view,  thefe  Rinds  being  removed,  the 
mouths  of  the  cells  are  more  diftinCt,  and  the  Vefiels  are  as  vifible  at  their 
corners  and  divifion. 

Thus  the  body  of  the  Leaf  is  a mafs  of  B!ea,  wliofe  Vefiels  and 
Cells  do  not  purfue  their  plain  courfe  from  the  bafe  to  the  fummit  of 
the  Leaf,  but  open  each  way  to  the  furface.  See  Fig.  55,  It  is  obferv- 
able  alfo,  that  the  Vefiels  of  the  Blca  are  larger  here  than  in  the  red  of 
the  Plant.  In  this  Blea,  as  in  a bed,  are  lodged  the  Conic  Clufiers,  run- 
ning from  the  bafe  of  the  Leaf  toward  the  fummit,  in  a plain  courfe,  fur- 
rounded  by  their  peculiar  fpungy  matter : this  continues  white  but  the 
Juices  of  the  Vefiels  themfelves  are  cither  ricldy  green  or  red. 

Two  of  thefe  Conic  clufters  of  Vefiels,  we  have  fecn,  make  the  body 
of  each  of  the  principal  Ribs;  they  run  pure  up  thefe,  and  feparate  from 
the  fpungy  matter  vvhicli  lies  about  them.  Tho’  they  are  large  at  the 
bafe,  they  diminifii  toward  the  other  extremity  ; and  being  buried  in  this 
large  quantity  of  Blea  in  the  body  of  the  Leaf,  arc  lofi  to  the  view  ; but 
wiien  we  have  feparated  the  two  coats,  the  Blca  will  not  obfiruCt  our  fight 
of  tlicm  by  the  Microfeope.  When  we  lay  before  it  an  entire  Seed-Leaf, 
flripped  of  its  coats,  we  fee  thele  Vefiels  run  nearly,  but  not  abfolutely, 
to  the  extremity  of  the  Leaf.  In  their  courfe  they  fend  off  many  fide 
Fibres,  which  are  fo  many  portions  of  their  own  fubfiance  ; each  confid- 
ing of  a number  of  Vefiels ; and  when  arrived  at  the  extreme  end  of  their 
courfe  forward,  they  turn  tb.eir  points,  and  keep  on  in  a new  arched  bend, 
formed  by  the  figure  of  the  outline  of  the  Leaf,  till  they  inofculatc  one 
with  another  ; the  middle  with  the  fide  Ribs,  and  thefe  again  with  tliat. 
Tlie  fide  Fibres  purfue  a like  courfe,  and  do  not  come  to  an  abfolute  ter- 
mination any  where,  but  all  inofculatc  one  with  another;  often  in  confi- 
derable  large  branches,  fometimes  by  futh  as  are  too  fma  1 for  the  view 
even  of  the  Microfeope.  Fig.  55  reprefents  the  courfe  of  the  Vefiels  in 
the  Blea ; 56  the  Vefiels  feparate. 

From  this  confiruftion  of  the  Seed-Leaves  of  Plants,  it  is  not  difficult 
to  learn  their  ufe.  We  fee  their  feveral  Coats  and  Blea  are  fo  many  con- 
tinued fubftanccs,  with  the  fame  parts  of  the  Root;  and  that  the  Fltffi, 
and  clufiers  of  Vefiels,  tho’  they  be  not  continued  from  the  parts  of  the 
fame  nature  in  the  Root,  yet  are  derived  from  them,  and  communicate 
with  them  at  the  point  *,  where  the  young  Scalk  is  to  rife.  This  is  the 
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important  part  of  the  Plant ; and  this  is  fed  from  two  fources ; thefe 
Leaves  as  well  as  the  Root. 

The  courfe  of  the  Vegetation  of  the  RadiHi,  to  the  prefent  period  of 
its  growth,  feems  to^  be  this.  The  VelTels  of  the  Root  having  received 
their  due  portion  of  nourifhment,  principally  at  the  fpungy  ends  of  the 
Fibres,  the  whole  fubftance  of  the  Embryo  has  been  expanded,  and  in- 
creafed,  fo  far  as  to  be  terminated  by  the  two  large  Seminal  Leaves.  Thus 
much  the  Juices  of  the  Root  have  been  able  to  perform  : there  remains  the 
Bud  to  be  fed  for  rifing  to  a perfedl  Plant ; and  there  is  now  an  expanfe 
of  furface  for  receiving  nourifliinent  in  a due  proportion  for  that  fervice; 
and  an  apparatus  of  Veflels  for  the  preparation  and  didribution  of  it.  A 
certain  quantity  of  Juices  is  received  from  the  earth  ; and  in  the  hours 
of  early  morning  the  whole  Plant  is  full  of  it.  As  the  day  rifes,  the  heat 
evaporates  a great  deal  of  this ; and  tho'  more  is  raifed,  yet  Is  not  the  fup- 
ply,  perhaps,  fuited  to  the  wafte.  At  evening,  when  the  heat  decreafes, 
and  the  air  is  full  of  moifture,  thefe  fpungy  furfaces  of  the  Leaves  im- 
bibe that  moifture  in  abundance,  which  fills  all  the  cells,  and  gives  fuffi- 
cient  matter,  out  of  which  the  Vefiels  may  elaborate  the  proper  Juices  of 
the  Plant.  Whether  the  nourifliment  rifes  from  the  Root,  or  is  taken  in 
at  the  Leaves,  it  mufl:,  in  its  courfe,  pafs  the  point  *,  where  is  placed 
the  rudiment  of  the  Stalk ; and  the  fwelling  there  feems  appropriated  to 
detain  it. 

We  fee  the  Membranes  of  the  Leaves  are  perforated,  and  their  inner 
fubftance  is  a fpunge,  whofe  open  mouths  anfwer  to  thofe  perforations. 
Therefore  the  moifture  which. falls  upon  thefe  Leaves,  is  eafily  received 
into  their  fubflance.  It  paffes  the  outer  Bark  by  means  of  the  oval  aper- 
tures ; thefe  let  it  into  the  fpace  between  that  and  the  inner  Rind.  The 
innumerable  round  apertures  in  that  coat  let  it  thro’  again  ; and  juft  under 
thefe  are  placed  the  open  mouths  of  the  cells  of  the  Blea,  into  thefe  the 
pure  moifture  enters.  Thefe  cells  are  continued,  without  any  valve,  or 
other  interruption,  thro’  the  Blea  of  the  whole;  fo  that  the  fluid  thus  re- 
ceived into  them  at  the  Leaves,  mixes  at  once  with  that  of  the  whole  bo- 
dy of  the  Plant.  In  the  fame  manner  moifture  is  taken  in  at  the  Roots, 
whofe  fpungy  heads  or  extremities  are  formed  of  open  cells  of  Blea,  co- 
vered only  by  the  two  pierced  Rinds. 

Thus  it  appears  that  moifture  is  received  into  the  Plant;  and  fills  thofe 
cells  of  the  Blea,  which  make  up  the  greateft  part  of  the  Vegetable  fub- 
ftance.  About  the  fides  of  thefe  cells  are  placed  VelTels,  with  openings 
into  them,  which  have  glandular  mouths : and  thus  a portion  of  this  wa- 
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tery  nouriflinient  Is  fecreted,  and  becomes  In  part  the  Juice  of  thofe  Vef- 
fels.  At  the  fame  time  the  Veffels  of  the  outer  and  the  inner  Rind  hav- 
ing received,  and  feparated  part  of  their  Juices,  deliver  thefe  alfo  to  the 
Veffels  -of  the  Blea ; fo  that  in  thofe  Veffels  is  contained  a fluid  varioufly 
elaborated,  and  regularly  mixed. 

These  Veffels  of  the  Blea  fend  branches  without  number  to  thofe  of 
the  Flefli  of  the  Plant ; and  from  them,  in  the  courfe  upwards,  a part 
of  it  is  given  to  the  Conic  Clufters  ; and  in  a contrary  manner  a part  of 
that  delivered  from  the  Blea  of  the  Leaves  to  the  Conic  Cluflers,  is  de- 
livered again  in  its  courfe  downward  to  the  Flefh  near  their  bafes. 

In  the  middle  part  of  the  young  Plant  is  placed  the  fwelling  49,  from 
whofe  furface  many  of  the  Veflels  of  the  Leaves  aiife,  and  with  whofe 
fubflance  they  all  communicate.  From  the  center  of  this  fwelling  rifes  the 
Bud  for  the  fucceeding  Stalk.  It  is  the  middle  point,  to  which  nourifh- 
ment  from  both  extremes  is  diredfed,  and  which  at  all  hours  of  the  day 
and  night  receives  it  from  one  or  the  other. 

Thus  the  watery  fluid  in  the  cells  of  the  Blea  is  continually  rifing  and 
falling,  according  to  the  degree  of  heat  j and  that  rich  Juice  feparated  from 
it  in  the  Veffels  of  the  fame  part,  feeds  the  effential  portions  of  the  Plant. 

We  have  hitherto  examined  the  preparatory  parts ; we  are  now  to  trace 
the  Bud  up  to  a perfedl  Plant.  It  has  lain  dormant  hitherto  i but  the 
double  fupply  of  nourilhment  it  receives,  will  now  fet  it  to  growing. 

CHAP.  XXXIII. 

Of  the  Formation  and  Growth  of  the  Stalk. 

■\^E  have  feen  from  the  earliefl:  flate  of  the  Embryo  in  the  Seed,  to  the 
full  growth  of  the  Seedling  Plant,  a finall  Bud  placed  at  the  point*, 
or  head  of  the  Root : and  while  the  other  parts  have  taken  fo  much  growth, 
this  has  had  but  little  increafe.  In  the  Embryo,  Fig.  34,  the  point  b fhews 
the  origin  of  it ; and  to  the  Fig.  94,  it  has  made  very  fmall  advances. 
At  firft  it  appeared  a fmall  curled  Bud  ; as  the  Plant  advanced  it  increaf- 
ed  a little  j and  in  the  flate  42,  where  the  Seed-Leaves  want  little  more 
than  their  Footflalks,  it  appears  fomewhat  lefs  compadl  in  its  texture  : 
when  the  Seed-Leaves  have  their  Footflalks,  and  perform  their  office,  it 
grows  quickly  : we  fee  it  in  one  day  increafe  to  three  times  the  former  big- 
nefs  and  open  a little  at  the  top.  One  day  more  enlarges  it,  and  expands 
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it  fo  much  farther,  that  we  may  diftinguifli  it  as  divided  into  parts  3 and 
from  this  time  new  Leaves,  peculiar  to  the  Plant,  are  formed  daily  ; and 
it  afiumes  its  proper  form. 

To  underftand  the  progrefs,  we  mufl:  begin  with  the  difiecflion  of  the 
Bud  in  the  perfecfl  Seedling ; fooner  than  that  It  difclofes  nothing  diftindt- 
ly;  but  at  that  period  we  begin  to  fee  its  conftrutflion,  which  becomes 
more  evident  from  time  to  time  afterwards.  We  fee,  in  Fig.  49,  the 
manner  wherein  the  Bud  rifes  from  the  head  of  the  Root ; and  if  we  cut 
a thin  flice  lengthwife  from  this  fedtion,  and  apply  more  power  of  magni- 
fying, it  appears  as  at  Figure  57.  The  Flefli  of  the  Root  returns  in  an 
irregular  arch  at  ^ ; at  c ^ rife  the  two  portions  of  it  fideways,  which  run 
into  the  Footflalks  of  the  Leaves ; and  at  from  the  very  center,  afeends 
the  little  Bud.  It  is  a hollow  cone,  formed  of  the  Flefh  of  the  Plant, 
arifing  from  the  mafs  of  Flefh  e,  and  is  already  filled  with  a fair  Pith  in 
large  proportion.  This  Pith  has  plainly  rifen  from  the  upper  furfaceof  the 
mafs  of  Flefli  within  the  outline  of  the  Cone ; and  its  early  appearance  in 
this  place  confirms  the  opinion,  that  wherever  the  Flefli  of  a Plant  forms 
a cavity,  a Pith  is  produced  to  fill  it. 

A SECTION  of  the  Bud,  altogether  feparated  from  the  reft  of  the  Plant, 
is  fhewn  at  Fig,  58.  To  illuftrate  this  conftrudlion.  In  this  Figure,  a re- 
prefents  the  Pith,  over  which  lies  the  cone  of  Flefh  1;.  On  the  furface  of 
this  we  fee  a Line,  c,  fcarce  diftinguifliable,  which  is  the  fedlion  of  the 
Vafcular  Series  : above  this  comes  a large  Blea,  d ; and  on  the  outfide  of 
this  appear  the  two  Rinds,  f g.  Thus  is  there  lodged  upon  the  crown  of 
the  Root,  the  Bud  of  a future  Plant,  which  has  yet  only  a fhort  rudiment 
of  a Stalk,  h,  to  fupport  it ; and  is  cloathed,  as  it  were,  in  fo  many  fliells 
by  its  feveral  outer  Membranes.  This  we  are  to  trace  in  its  growth,  into 
an  entire  Plant : but  we  are  firft  to  confider  the  origin  of  thofe  Leaves 
which  rife  from  the  Root  next  after  the  Seed-Leaves  themfelves,  and  which 
fupply  their  office  in  a larger  way  when  they  are  faded.  Thefe  are  not 
produced  together  with  the  Bud.  We  may  be  fure  of  this  by  the  preceed- 
ing  obfervation  ; for  we  fee  the  Bud  when  the  young  Leaves  are  feparated 
from  it,  abfolutely  naked.  What  is  figured  at  58  is  the  rudiment  of  a 
Stalk,  and  nothing  more.  Nor  are  even  the  two  Leaves  which  defend  it 
formed  of  any  part  of  its  fubfiance.  There  are  eight  or  ten  following 
thefe  j and  if  they  were  in  fmall  upon  the  Bud  itfelf,  we  fliould,  by  the 
power  of  Microfeopes,  diftinguifti  them  : but  it  is  not  fo.  They  are  pro- 
duced afterwards  from  the  furface  of  that  very  fhort  rudiment  of  a Stalk 
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which  bears  the*Bud  ; and  by  tracing  their  firfl:  formation  and  growth,  we 
fliall  be  led  to  the  fyftem  of  increafe  in  the  whole  Plant. 

]n  the  abfoliite  hate  of  the  Biiding  there  rife  two  Leaves  from  the  furface 
of  that  fliort  rudiment  of  a Stalk ; the  one  a little  higher  on  it  than  the 
ether.  Thefe  are  defences  of  the  Bud  ; and  when  in  the  ftate  of  growth, 
they  fpread  out  from  it,  as  in  the  Figures  59,  60,  61.  Two  others  rife 
within  their  bafes,  or  between  them  and  the  Bud  in  the  fame  manner. 
Thus  are  gradually  produced,  and  thus  are  enlarged,  all  the  Radical  Leaves  ; 
a confiderable  number  of  which  are  produced  before  the  firfl  riling  of  the 
Bud  toward  a Stalk. 

We  are  to  examine  by  what  means  they  are  formed,  and  of  what  parts 
they  are  compofed  ; and  this  will  be  bed  traced  by  the  lielp  of  Glaffes,  in 
this  very  minute  date : tho’  it  may  be  very  happily  illudrated  afterwards, 
by  what  the  naked  eye  fees  of  them  at  their  full  growth. 

At  the  point*,  which  is  the  part  where  the  Root  terminates  and  the 
Bud  rifes,  the  two  Rinds  and  the  Blea  go  off  to  the  Seed-Leaves ; yet  are 
not  the  Bud  or  the  rudiment  of  a Stalk  on  which  it  dands,  deditute  of 
the  fame  fubdances ; for  thefe  are  all  formed  regularly  and  eafily  wherever 
there  is  the  lead  Fledi  of  the  Plant. 

The  origin  of  the  Radical  Leaves  is  like  that  of  the  Seed-Leaves,  from 
a part  of  the  Coats  and  other  fubdances  riling  obliquely  outwards  from  the 
rudiment  of  a Stalk,  at  the  fame  time  that  a portion  of  the  fame  parts  covers 
alfo  the  furface  of  that  rudiment.  This  will  be  underdood  eafily  by  the 
origination  and  condrudion  of  one  of  thefe  Radical  Leaves,  examined  by 
the  Microfeope ; for,  indeed,  it  is  one  and  the  fame  fubdance  of  each  coat 
which  covers  the  rudiment  of  the  Stalk,  and  the  Radical  Leaf:  that  is, 
the  whole  Leaf  is  formed  by  the  growth  of  parts  from  that  rudiment,  and 
its  Membranes  are  only  expanlions  of  the  coats  of  that  part. 

The  Radical  Leaf,  in  this  Plant,  conlids  of  two  Membranes,  a Blea, 
and  three  original  conic  cluders  of  Vdfels,  which  foon  divide  into  more, 
and  which  rife  covered  with  a thin  coat  of  the  Fledi  of  the  Plant.  Their 
origination  is  this. 

As  foon  as  the  Seed-Leaves  are  expanded  to  the  air,  the  vad  quantity 
of  moidure  they  receive  from  thence  occafions  the  Root  to  grow,  and  fills 
the  rudiment  of  the  Stalk  with  nouridiment.  The  fird  effort  of  this  is  on 
the  Flelh  of  that  rudiment  j and  from  one  fide  of  it,  near  the  head  of  the 
Root,  there  rifes  a little  procefs  from  the  furface  of  the  Fledi,  which  points 
obliquely  upwards  : immediately  a fmaller  Blider  is  formed  on  each  fide  of 
the  fird  3 and  thefe  pulhing  in  the  fame  diredlion,  raife  the  Blea,  and  the 
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two  Rinds,  above  them.  This  is  the  origin  of  a Radical  Leaf,  differing 
fcarce  at  all  from  that  of  a Radical  Fibre,  as  has  been  fhewn  in  the  Fibres 
of  the  Hellebore.  Within  thefe  portions  of  the  Flefh  are  produced  conic 
clufters  of  Veffels,  which  after  a time  are  diverted  of  that  covering,  and 
run  free,  jurt  as  in  the  Seed-Leaves,  to  the  extream  parts  of  the  Leaf. 

To  know  the  true  origination  of  thefe,  we  murt  go  back  to  the  young 
Plant,  and  its  Conic  Clufters.  A fedtion  of  this  below  the  point  fhew- 
ed  thefe  to  be  fix  : as  this  part,  which  is  the  Root,  continues  to  grow,  it 
increafes  vartly  in  thicknefs;  and  each  of  thefe  clufters  feparates,  firft  into 
two;  in  which  ftate  they  are  twelve:  thus  we  find  them  in  a half-grown 
Radifh.  After  this  each  divides  again  into  two,  and  the  Clufters  are  then 
twenty-four : fuch  as  we  find  them  in  a full-grown  Radifh-Root.  The 
whole  Clufters  are  fwelled  in  length  ; and  their  white  Veffels  clofely  fur- 
round  the  green,  and  are  immerfed  in  the  Flefti  of  the  Root,  which  is 
alfo  white,  and  which  runs  in  a kind  of  rays,  intermixed  with  the  Blea, 
in  the  manner  before  mentioned  in  the  Hellebore  Flowering-Stalk  ; but 
more  diftindtly. 

Thus  the  Root  continues  to  the  point  ■*',  where  there  is,  in  this  ftate, 
the  fhort  rudiment  of  a Stalk  fupporting  a Bud.  In  a tranfverfe  fedtion  of 
this  rudiment  of  a Stalk  we  fee  the  parts  much  more  diftindtly.  The 
Flefh  lofes  its  white  colour  and  radiated  form,  which  joined  to  difguife  it 
in  the  Root,  and  to  confound  the  view  : here  it  appears  of  an  opake  pale 
colour,  forming  a regular  line  within  the  Blea  ; and  within  it,  as  is  the  ufual 
courfe  of  Nature,  are  the  conic  clufters  of  Veffels,  pointing  inward  into 
the  large  Pith. 

These  are  here  divided  into  a much  larger  number  than  in  the  body  of 
the  Root;  they  may  be  accounted  thirty-fix  ; but  they  are  fo  eafily  capable 
of  farther  divifion,  that  it  is  impoffible  to  afcertain  any  regular  number. 
The  coloured  Veffels  of  thefe  clufters  are  of  a deep  green  ; and  the  white 
Veffels  which  belong  to  the  fame  clufters,  lie  behind  them.  Thus  is  form- 
ed the  rudiment  of  the  Radifh  Stalk  on  the  head  of  the  Root ; and  from 
this  place  it  is  in  the  young  Plant,  we  are  to  trace  the  origin  of  the  Leaves, 
whofe  effential  and  original  part  is  a portion  of  thofe  Clufters. 

Three  fmall  tubes  of  the  Flefh  from  the  furface  of  that  fubftance 
in  this  rudiment  of  a Stalk,  we  have  feen  pufti  themfelves  obliquely  out- 
ward. The  Membranes  and  the  Blea  go  with  them;  and  Veffels  from  the 
Conic  Clufters  of  that  part  whence  the  procefs  rofe,  fend  multitudes  of 
thofe  fmall  hollowed  Fibres,  mentioned  in  the  Hellebore,  out  with  them. 
Thefe  pierce  the  bafe  of  the  three  tubes  of  Flefh,  and  from  thefe  rife  new 
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Conic  Clufters  within  them.  Thus  is  the  firA:  effort  made  for  a Radical 
Leaf  of  the  Radifli. 

The  three  tubes  of  Flefli  being  fomewhat  diAant  from  one  another, 
the  Membranes  enclofing  them  affume  a broad  fiiape,  and  the  whole  be- 
comes rounded  and  hollow,  in  conformity  with  the  Aiape  of  the  rudiment 
of  the  Stalk  from  which  they  rofe.  The  tube  of  Flefli  grows  thinner  by 
degrees,  till  foon  the  CluAers  are  left  alone.  The  middle  one,  which  runs 
up  the  center  of  the  FootAalk,  continues  fingle  ; but  the  two  others  which 
purfue  their  courfe  along  the  two  fides,  prefently  divide,  firA  into  two, 
then  each  into  four  ; fo  that  at  a fmall  height  inPiead  of  three,  we  fee  five 
of  thefe  CluAcrs  j and  a little  farther  nine : toward  the  top  of  the  Foot- 
Aalk they  begin  to  unite  again,  they  become  only  five,  and  finally  only 
three,  as  they  fet  out,  till  at  the  very  part  where  the  body  of  the  Leaf 
begins,  they  fometimes  divide  into  five  again,  and  thus  run  up  the  middle 
Rib. 

From  this  part  they  fend  off  portions  in  the  fame  manner  as  thefe 
CluAers  themfelves  were  firA  fent  off,  which  being  covered  with  a little 
Blea,  and  inclofed  betw'een  the  diAended  and  e.xpanded  Rinds,  form  what 
we  call  the  fmaller  fide  Ribs  of  the  Leaf.  In  all  thefe  portions  the  Cluf- 
ters  are  entire,  tho’  fmall.  They  confiA  of  white  and  green  Veffels.  The 
main  Rib  purfues  its  courfe  Araight  up  the  middle  of  the  Leaf,  till  it 
reaches  very  nearly  the  extremity  ; only  becoming  fmaller  all  the  way  it 
goes,  in  proportion  to  the  number  of  Veffels  fent  off  in  form  of  the  fide 
Ribs.  In  the  fame  manner  the  feveral  fide  Ribs  run  obliquely  toward 
the  extremity  of  the  Leaf,  and  terminate  in  various  places  near  its  edges. 
In  their  courfe  they  frequently  inofculate  with  one  anotlier  ; and  from  that 
line  in  which  they  terminate  near  the  edges  of  the  Leaf,  there  are  produc- 
ed fmall  and  wonderfully  divided  Veffels  which  join  the  Ribs  again. 

The  fubAance  of  the  Leaf  between  the  tw'o  Membranes  is  a thin  bed 
of  Blea,  which  opens  its  cells  to  the  furface  on  each  fide  of  the  Leaf ; and 
the  Membranes  are  conArudted  juA  as  in  the  Seed-Leaves.  The  fide  Ribs 
fend  off  a multitude  of  minute  branches ; and  from  the  extremities  of 
thefe  frequently  rife  the  hairs  of  the  Leaf : thefe  are  few  in  number,  and 
appear  fo  many  pellucid  cones,  when  we  view  them  by  the  Microfeope. 

All  thefe  parts  are  beA  traced  in  an  extremely  young  Leaf,  becaufe 
fuch  a one  is  more  manageable,  and  more  tranfparent  j but  they  may  be 
feen  diAindly  in  the  Radical  Leaves  of  full  growth,  in  the  Footfialk  of 
which  the  three  original  cluAers  of  Veffels,  when  a Leaf  is  torn  off  at  the 
bafe,  are  feen  like  three  thick  green  cords. 
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The  office  of  thefe  Radical  Leaves  is  plainly  the  fame  with  that  which 
the  two  Seed-Leaves  originally  performed  ; to  imbibe,  and  occafionally  to 
difcharge  humidity ; and  to  give  room  for  thefe  Veffels  of  the  Conic  Cluf- 
ters  to  elaborate  their  Juices.  Thefe  Juices  feed  the  Plant ; and  we  fee 
accordingly  when  the  Radical  Leaves  become  more  numerous,  the  Root 
quickly  increafes  in  bignefs ; as  it  fwells,  the  original  fkin  burfts  at  the 
point  * and  falls  down  a part  of  the  Root  in  two  oblong  Films. 

All  this  is  for  the  feeding  of  the  Root;  for  yet  the  Bud  increafes 
fcarce  at  all.  Its  fhort  rudiment  of  a Stalk  becomes  a little  lengthened,  as 
it  fends  off  thefe  numerous  Leaves  ; and  they  continue  till  the  Root  has 
acquired  all  its  ftrength  and  fize.  Then  it  takes  the  part  of  nourifhment 
upon  itfelf : hitherto  it  has  been  fed,  now  it  begins  to  feed  ; and  its  Juices 
drawn  from  the  earth,  purfuing  their  courfe  upwards,  lengthen  the  Stalk, 
and  raife  the  Bud.  The  Radical  Leaves  having  performed  their  office,  now 
decay  ; and  the  Bud  rifes  to  a perfedt  Plant. 

The  courfe  of  Nature  in  this  great  operation  will  be  underftood  with 
eafe,  now  we  have  feen  it  in  the  two  leffer  efforts  of  railing  the  Seed,  and 
Radical  Leaves. 

Upon  the  crown  of  the  Root  originally  flood  a perfedt  Bud ; the  fame 
Bud  yet  exifts,  fcarce  altered,  except  that  it  is  raifed  a quarter  of  an  inch 
more  upon  a kind  of  Stalk.  We  do  not  fee  this  Stalk  till  we  tear  away 
the  Leaves  ; but  it  then  fhews  itfelf  diftindt  by  its  green  colour.  The 
Leaves  are  faded  ; the  Root  draws  a vafl:  quantity  of  nourifhment,  there  is 
nothing  to  be  fed  by  this  but  the  Bud,  with  its  fhort  Stalk ; and  this  grows 
up  therefore  quickly. 

As  it  rifes  it  fends  out  fome  Leaves,  in  the  fame  manner  exadtly  as  thofe 
from  the  original  bafe,  which  are  now  dead  : but  this  is  not  all.  The 
force  of  the  Root  is  more  than  fufficient  to  this  purpofe  ; and  at  fome 
fmall  height  from  the  ground  we  fee  in  the  bofom  of  each  Leaf  a new 
Bud  : this  is  the  rudiment  of  a branch,  as  that  at  the  crown  of  the  Root 
was  of  the  main  Stalk  : and  it  has  all  the  feven  parts  continued  to  it  from, 
the  Stalk,  as  the  Stalk  itfelf  had  them  from  the  Root.  Each  of  thefe  as 
it  rifes  into  a branch,  will,  in  the  fame  manner,  fend  out  its  Leaves,  and. 
Buds  in  their  bofoms  without  end.  Any  one  of  thefe  Buds  may  be  fepa-- 
rated  from  the  Stalk,  and  with  good  care  raifed  to  an  entire  Plant ; as  has 
been  long  time  fince  propofed  in  Shrubs,  by  the  Ratifbon  Agricola,  and 
verified  by  many  experiments  performed,  at  my  requeft,  by  Mr.  Barnes. 
This  fhews  the  propagation  of  Vegetables  to  be  only  a continued  growth. 
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The  manner  wherein  the  Bud  for  a Branch  is  produced  in  the  bofom 
of  the  Leaf,  is  this.  At  the  fame  time  that  three  fmall  procefles  of  the 
Flefli  have  proje6ted  themfelves  forward,  to  form  the  Tubes  for  lodging 
the  Conic  Clufters  in  the  body  of  the  Leaf,  a larger  fimple  portion  begins 
to  rife  juft  within  them.  This  grows  flower,  but  it  continues  to  grow; 
and  when  the  Leaf  has  obtained  its  full  dimenfions,  this  begins  to  rife  ; 
juft  as  the  original  Bud  at  the  crown  of  the  Root  did,  when  the  Radical 
Leaves  were  fully  grown. 

The  original  procefs  in  this  is  a Angle  hollow  portion  of  the  Fleft], 
which  raifes  the  Rinds  and  Blea,  and  all  the  other  parts  with  it : Conic 
Clufters  are  formed  in  it,  by  Ane  Veffels  riAng  from  thofe  in  the  body  of 
the  Stalk,  and  piercing  the  Flcfli : a Pith  is  formed  within,  by  the  Juices 
from  the  Flefli.  And  here  is  a compleat  Vegetable  Body,  which  needs 
only  nourilhment  to  expand,  and  give  it  growth.  The  Plant  being  now 
in  full  vigour,  this  is  fupplied  abundantly,  and  the  Bud  rifes  to  a new  Stalk: 
which,  fince  it  grows  from  the  main  Stem,  is  called  a Branch  : but  if  the 
Bud  had  been  taken  off,  and  planted  feparate,  this  would  have  been  called 
an  entire  Plant.  The  parts  are  not  only  the  fame,  in  the  main  Stalk  and 
the  Branch,  but  they  have  the  fame  number  and  proportion. 

These  Branches  fend  out  other  compleat  Branches,  if  the  ncurifliment 
be  luxuriant  j and  toward  the  fummits  of  all  the  primary  Stalks,  and  all 
the  diviflons  and  fubdivifions  of  the  Branches  equally  are  fent  out  other 
proceffes  of  the  Flefli,  which  carry  alfo  all  the  other  parts  oft'  with  them, 
and  are  Footftalks  of  Flowers ; in  which  the  feveral  coats  and  other  por- 
tions terminate.  The  Flefli  in  its  extream  diviflons,  making  the  annular 
Embryo  in  the  globule  of  Farina  ; which  after  being  conveyed  to  the  Seed, 
and  in  that  ftate  committed  to  the  ground,  rifes  a perfeeft  Plant  again. 

CHAP.  XXXIV. 

Of  the  Course  of  the  Juices  in  Plants. 

T^HAT  has  been  faid  of  the  formation  of  the  Seed,  and  its  growth,  in 
^ ' the  Radifli,  is  equally  true  in  the  general  ceconomy  of  Plants ; for 
the  Vegetable  Nature  is  the  fame  in  all.  We  have  feen  in  what  manner 
the  original  Juice  is  lodged  in  the  embryo  Plant,  and  by  what  means  its 
motion  forms  the  other  parts ; what  remains  for  an  enquiry  is  its  Courfe 
in  the  Plant.  This  leads  to  the  folution  of  a famous  Problem,  Whether 
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tJiere  be,  or  be  not,  a Circulation  of  the  Juices  in  Plants.  The  analogy 
which  obtains,  in  many  infiances,  between  Animals  and  Vegetables,  led 
many  to  think  there  was  a general  Circulation  in  the  one  as  well  the  other ; 
and  fome  circumftances  feemed  to  favour  it.  The  opinion  was  received  ; 
tho’  rather  from  probability  than  experiment  or  proof:  and  it  kept  its 
ground  many  years.  Dr.  Hales  overthrew  what  thofe  Writers  had  ad- 
vanced, by  an  accurate  refearch,  and  a more  certain  philofophy  : and  at 
this  time  it  is  the  received  fyfiem,  that  the  Juices  of  Plants  do  not  circu- 
late ; but  that  an  evaporation,  and  abforption,  during  the  alternate  changes 
of  day  and  night,  anfwer  the  purpofe. 

To  determine  that  there  is  no  circulation  in  Plants,  becaufe  we  are  able 
to  overthrow  the  reafonings  on  which  certain  Authors  eftablifhed  their  opi- 
nions that  there  was  one,  is  rafli : for  the  fad  may  be  fo,  tho’  thefe  have 
failed  in  the  fupport  of  it.  On  the  other  hand,  to  queftion  fads  fo  ab- 
foliite  as  thofe  advanced  by  Dr.  Hales,  were  raofl  abfurd.  The  queflion 
has  not  yet  been  rightly  hated  : nor  is  it  neceflary  that  one  of  thefe  two 
fyhems  fhould  overthrow  the  other.  There  may  be  a returning  courfe  of 
the  Juices  in  a Plant ; tho’  not  univerfal,  nor  like  the  Circulation  in  Ani- 
mals : and  this  may  be  fo  far  from  oppofing  or  diflurbing  the  fyhem  of 
Evaporation  and  Abforption,  that  it  may  confpire  and  coincide  with  it  in 
the  ceconomy  of  the  Plant.  Reafon  cannot  deny  that  this  may  be ; and  I 
perfuade  myfelf  experiments  will  fhew  it  is.  This  is  the  fyftem  I would 
propofe  to  the  world  ; and  I flatter  myfelf  they  will  receive  it,  fo  far  as 
evident  fads,  and  plain  experiment,  fupport  it. 

There  can  be  no  wonder  that  this  was  not  found  before;  for  by  fome 
hrange  fatality  the  parts  wherein  it  is  tranfaded,  have  been  in  a manner 
•unknown  : the  Flefli  of  Plants  having  been  very  imperfedly  underftood  ; and 
thofe  conic  Clufters  of  VefTels,  fo  elTential  to  the  being  of  the  Plant,  not 
having  been  difcovered.  The  ufeful  method  will  be,  to  trace  the  Juices 
and  their  courfe,  along  the  Vefl'cls  of  thefe  parts,  in  Plants  of  various 
kinds,  beginning  with  thofe  of  the  leafl;  complex  flrudure,  and  advanc- 
ing to  the  reft  by  gradual  ftages. 

It  is. the  courfe  of  Nature  that  in  the  Seed  is  lodged  a piece  of  the  Flefli 
of  the  parent  Plant  ; and  that  when  this  is  fown,  and  takes  its  growth,  the 
termination  of  the  w'hole  is  in  new  Seeds,  in  which  are  lodged  alfo  fuch 
pieces  of  the  Flefh  in  the  fame  manner.  We  are  therefore  to  trace  the 
continuation  of  this  Fleth,  and  confequently  the  courfe  of  its  Juices  from 
the  body  of  the  Root,  which  is  the  firft  growth  of  the  Seed,  to  the 
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Flower  j and  we  fhall  find  this  route  very  fiiort  and  fimple  in  fome  Plants^ 
and  long  and  complex  in  others : it  is  therefore  we  are  to  feledt  the  difiind; 
kinds.  We  fliall  begin  with  the  Colchicum,  which  confifis  only  of  a 
Root  and  Flower.  In  this  therefore  the  courfe  of  the  Ju’ces  is  fiiortell: 
and  firnplefi;  of  all  : from  this  we  lhall  advance  to  the  fame  enquiry  in  the 
Winter  Aconite,  which  has  a Flow'er-Stem  between  the  Root  and  Flower, 
tho’  no  proper  Stalk  ; the  next  advance  will  be  to  the  Anemone,  which 
has  a proper  Stalk,  with  a peculiar  Leaf  ^ and  from  this  the  courfe  wdll 
be  eafy  to  all  the  reft. 


CHAP.  XXXV. 

Of  the  Common  Colchicum. 

The  common  Colchicum,  in  its  ftate  of  perfedt  growth,  confifts  only 
of  two  parts,  the  Root  and  Flower  j the  Flow'er  being  fixed  on  the 
Root,  without  any  intermediate  Stalk  ; and  no  Leaves  rifing  with  it.  See 
Plate  X.  Fig.  I. 

All  Plants  we  have  feen  confift  of  the  fame  conftituent  fubftances, 
Bark,  Rind,  Blea,  Flefii,  and  the  like  ; and  thefe  equally  have  place  in  the 
minuteft  Ffibres  of  a Root,  and  in  the  Stem.  Here  being  no  Stem,  we 
ftiall  have  an  eafy  opportunity  to  fee  what  thefe  fubftances  are,  and  what 
becomes  of  them.  The  fyftem  of  folid  Bulbs  will  be  alfo  difeovered  in 
this  examination  ; for  no  Plant  is  more  truly  of  the  folid  bulbous  kind 
than  Colchicum. 

A PLANT  of  this  kind,  taken  entire  out  of  the  ground  in  Autumn, 
w'hen  it  is  in  full  Flower,  appears  thus.  An  oval,  but  fomew’hat  irregular, 
bulb,  lengthened  into  a neck  at  the  top,  and  in  the  fame  manner  lengthen- 
ed on  one  fide  at  the  bottom,  is  the  moft  confiderable  part.  This  is  cover- 
ed with  a thick  brown  Skin,  and,  from  two  diftindl  parts,  it  fends  out 
Fibres ; a large  duller  from  each.  One  of  thefe  clufters  proceeds  from 
the  lengthened  end,  a ; and  the  other  from  the  oppofite  fide  of  the  Bulb, 
b,  where  It  feems  naturally  to  have  terminated.  From  the  neck  at  the  top 
of  the  Bulb,  burfis  out  the  tube  of  the  Flower.  Superficial  Writers  have 
called  it  a Stalk  ; but  it  is  in  reality  the  body  of  the  Flower  itfelf,  not  yet 
divided  into  fegments.  At  a fmall  height  above  the  ground,  it  is  divided 
into  fix  of  thefe,  and  opens  into  a large  F'lowcr  j which  has  no  Cup : 
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the  outer  Films  of  the  Bulb  having  ferved  that  office  while  it  was  in  the 
ground. 

This  is  the  whole  exterior  appearance  of  the  Plant;  and  Gardeners 
think,  the  fingle  and  folid  Bulb  alone  remains  always  j fending  up  yearly 
its  Flower  In  Autumn,  and  ripening  its  Seeds  under  covert  of  the  Leaves 
in  Spring.  The  two  clufters  of  Fibres  might  have  given  them  other 
thoughts ; but  to  underfland  the  matter  truly,  we  rnufl:  uncover  and  dif- 
feft  the  Bulb. 

On  opening  the  outer  Coat,  and  turning  it  back,  we  find  in  the  centre 
a folid  oval  Bulb,  with  a large  procefs  on  one  fide,  and  a ffiorter  on  the 
other  ; along  each  of  which  runs  a clufler  of  Scales,  covering  the  Rudi- 
ment of  a Flower.  This  is  reprefented  at  Fig.  2.  If  we  feparate  the 
folid  part  from  thcfe  Rudiments,  and  its  Shell,  wc  fee  it  entire,  with  a 
crown  at  the  head,  and  another  at  the  bafe,  from  neither  of  which  any 
thing  grows.  This  is  reprefented  at  Fig.  3.  At  4 is  the  entire  Plant  fplit 
lehgthwife  : at  5 and  6 the  folid  body  of  the  Root  cut  tranfverfely.  At  7, 
the*Seed-VeiTel  entire,  furrounded  with  Its  Spring  Leaves : at  8,  the  Seed- 
Veffiel  alone,  divided,  to  fliew  the  arrangement  of  the  Seeds.  This  gives 
a general  view  of  the  ftrudture  of  the  Plant  j and  to  thefe  feveral  parts  we 
fhall  refer  in  the  fucceeding  explanation. 

The  moft  advantageous  w'ay  to  begin  our  examination,  is,  to  cut  the 
Root  regularly  thro’  the  middle ; and  then  to  continue  the  divifion  ftrait 
thro’  the  center  of  the  Flower.  See  Fig.  4. 

A TRANSVERSE  fedtion  fliews  the  body  of  the  Bulb  a folid  fubflance, 
irregularly  oval,  and  marked  on  each  fide  w'ith  a deep  depreffion.  Fig.  5 ; 
in  which  has  run  up  the  tube  of  a Flower,  covered  with  Films,  Fig.  2,  a a. 
The  outer  coat  of  the  Bulb  is  found  to  be  a mere  thick  Film,  connedling 
thefe  three  parts  together  ; and  it  is  plain,  that  the  two  clufiers  of  Fibres 
grow  from  the  bafes  of  thefe  two  Tubes  of  Flowers,  a a,  Fig.  2,  not 
from  any  other  part.  Thefe  fall  afunder  in  the  divided  Plant,  4,  there 
being  nothing  to  unite  them.  Tiiey  are  not  faftened  to  the  Bulb  in  this 
part ; only  prefled  againft  it  by  the  outer  Membrane. 

Clearing  away  the  outer  Coat  from  the  bottom  of  the  Root,  we  fee, 
that  on  one  fide  the  bafe  of  the  flowering  part  is  level  with  the  proper 
body  of  the  Bulb,  Fig.  4,  a : but  on  the  other,  this  part  being  much  longer, 
the  very  fubflance  of  the  Bulb  accompanies  it  in  a kind  of  horn.  Fig.  4, 
b.  The  bafe  of  the  tube  of  the  Flower,  and  the  horn  of  the  Bulb,  are 
abfolutely  united  in  this  part ; but  the  Fibres  are  fixed  only  to  the  bafe  of 
the  tube  of  the  Flower  j not  to  the  horn  of  the  Root. 
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On  fpllting  the  lower  half  of  the  Bulb  lengthwife,  Fig.  4,  along  the 
centers  of  the  two  flowering  parts,  we  perceive  all  diflinftly.  The  longer 
procefs  of  the  Root,  c,  is  joined  to  the  part  from  which  the  Flower  rofe 
this  feafon,  b : and  there  is  another  fliorter  procefs,  d,  joined  to  the  oppo- 
fite  Shoot,  which  is  to  flow'er  the  Autumn  following.  If  we  examine  the 
longer  procefs,  it  is  formed  thus : a white  firm  fublfance,  like  that  of  the 
body  of  the  Bulb,  conflitutes  its  lower  part  ; and  this  is  marked  with 
three  white  lines  in  the  center.  Upon  the  head  of  this  grow-^s  a larger  and 
looftr  fubflance.  Fig,  4,  e j and  from  the  head  of  this  rifes  the  Tube  of 
the  Flower.  That  oblong  and  loofe  fubflance  is  properly  the  Receptacle 
cf  the  Flower,  analogous  to  what  we  fee  in  the  other  Plants. 

This  is  the  conflrudtion  of  the  part  which  furniflies  the  Flower  of  the 
prcfent  Year;  and  that  on  the  oppofite  fide  of  the  Root,  is  no  way  dif- 
ferent, but  by  being  younger.  The  Fibres  have  a fmall  thin  head  clofe 
under  the  Receptacle  of  the  Flower,  Fig.  4>  f;  and  this  head,  with  thofe 
Fibres,  conflitutes  the  proper  Root  of  the  Colchicum  : the  Bulb  is  no  Root; 
nor  does  it  produce  any  thing.  How  far  this  may  be  the  cafe  in  other 
folid  Bulbs,  deferves  enquiry.  In  the  coated  kinds  it  is  quite  otherw'ife; 
the  Bulb  there  is  a Bud  : the  young  Plant  lies  in  its  center,  and  the  Fibres 
or  Coats  fall  off  as  it  rifes  to  perfcdion  ; but  here  the  Bulb  contains  no 
Rudiment  of  a Plant ; nor  is  it  a Bud,  or  any  thing  of  that  nature.  It  is 
a Placenta,  furnifhing  the  real  Roots  with  their  firll  nourifliment. 

VvhiEN  a Seed  of  Colchicum  is  fovvn,  its  firfl  produce  is  the  part  f,  Fig. 

The  fmall  head  of  the  Pibrcs,  to  w'hich  is  conneded  the  Rudiment 
of  the  Bulb.  This  penetrating  deeper  into  the  earth,  drags  down  a part 
of  the  Bulb  with  it,  which  forms  the  horn  or  procefs,  a.  Fig.  3.  The 
body  of  the  Bulb,  Fig.  3,  b,  keeping  its  place  higher  : and  at  the  very 
bafe  of  the  flowering  part.  Fig.  f,  there  is  that  thin  original  yellowifli 
callous  fubflance,  which  is  the  proper  and  original  Root  of  the  Plant, 
and  furnilhes  tiie  Fibres.  This  thin  callous  part  is  continued  up  the  pro- 
cefs c.  Fig.  along  the  bafe  of  the  Bulb,  Phg.  4,  g,  where  it  forms  the 
little  head  in  the  center,  h,  and  from  thence  continues  it  courfe  in  the  fame 
thin  form,  to  the  oppofite  fide  , where  the  little  head,  a.  Fig.  4,  is  pro- 
duced : this  is  properly  a Bud  for  the  fucceeding  year  ; and  it  contains  the 
Plant  in  miniature,  which  is  then  to  flower. 

This  is  the  true  condition  of  the  Colchicum:  while  the  Plant,  Fig.  i. 
is  about  to  flower,  the  Bud,  Fig.  4,  a,  is  formed  ; and  when  .the  Flower, 
Fig.  A,  b,  has  ripened  its  Seeds,  and  perilhes,  then  the  Bud,  Fig.  4,  a,  rifes, 
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and  flowers,  and  a new  Bud  is  then  formed  at  g,  Fig.  4,  the  Rudiment  of 
which  is  fixed  on  the  oppofite  fide  of  the  Bulb. 

All  this  time  the  original  Bulb  remains.  It  is  produced  by  the  Root; 
and  it  produces  nothing  : it  is  to  the  infant  Plant  what  the  Placenta  is  to 
Foetus’s  in  the  animal  kinds ; a large  body,  of  a flelhy  fubftance,  prepared 
to  receive  and  detain  Juices  for  the  nutrition  of  the  Embryo  Buds.  This 
folid  part  of  the  Root,  which  is  the  true  Bulb,  is  reprefented  fc-parately 
from  the  flowering  part  at  Fig.  3.  When  it  is  cut  thro’  perpendicularly, 
as  at  Fig,  4,  there  appear  a few  dufley  lines,  which  makes  it  feem  com- 
po.Qfd  of  fo  many  coats ; but  the  tranfverfe  fedion.  Fig,  5,  fliews  thefe  are 
only  courfes  of  Veffels. 

The  new  Buds  for  flowering  flrike  their  firfl;  Roots  into  the  very  fub- 
flance  of  this  Bulb;  piercing  it  to  a third  part  of  its  thicknefs : this  ap- 
pears by  a peculiar  white  part  in  the  Bulb  near  the  Bud,  Fig.  6,  a.  Thefe 
are  utterly  diflind  from  thofe  Roots  which  the  Bud  forms  afterwards,  and 
thrufts  into  the  ground  : and  this  more  diflindly  proves,  that  the  folid  bo- 
dy of  the  Bulb  is  a Placenta,  containing  no  Rudiment  of  a Plant,  but  af- 
fording nourifliment  to  the  young  Buds. 

All  this  is  fhewn  in  the  divided  Flowering  Plant,  at  Fig.  4,  diflindly. 
The  Bulb,  /,  is  placed  between  two  Rudiments,  a b ; and  being  tui rowed 
on  its  furface,  as  is  fliewn  at  Fig.  5,  it  makes  a foft  bed  whereupon  they  lie. 
They  are  conneded  with  it  at  the  head,  whence  the  Fibres  arife,  and  no 
where  elfe.  The  I'lowering  Shoot,  b,  has  all  its  parts  diflind  ; and  is  fur- 
niflied  by  its  proper  Roots  with  nourifhment : the  Shoot  for  the  next  year, 
a,  is  fiirniflied  partly  by  its  proper  Fibres,  and  partly  by  the  Roots  it  lends 
into  the  body  of  the  Bulb,  as  at  Fig.  6,  a.  The  third  is  furniflied  from 
the  Bulb  entirely. 

In  the  Flowering  Shoot,  b,  there  is  united  to  the  head  of  th.e  Fibres, 
or  proper  Root,  f,  a fleflay  bafe  ; and  from  this  is  produced  an  oblong  P>.e- 
ceptacle,  of  a foungy  fubftance ; from  which  immediately  rifes  the  Tube 
of  the  Flower,  including  in  its  bafe  the  Seed-VelTel,  The  Tube  runs  no 
to  a confiderable  height;  and  within  it  are  carried  up  three  leflTer  Tubes, 
the  three  Styles  of  the  Flower:  all  thefe  are  covered  with  many  Films, 
which  were  the  original  defence  of  the  ^ud  : the  outer  ones  decay  and 
fade  ; but  the  inner  ones  afterward  grow  out  into  Leaves,  and  ferve  to  de- 
fend the  ripening  Seed-Vcffcl.  From  the  upper  part  of  the  Tube  of  the 
Flower  rife  fix  Filaments ; which  (hew  the  clafs  of  the  Plant. 
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lx  the  Bud  for  the  Eicceedlng  year,  a very  good  eye  may  trace  fome 
Rudiment  of  the  minute  future  Plant  j and  powerful  Glalfes  fliew  it  more 
diftindtly  : but  in  the  third  Bud  fcarce  any  thing  is  feen. 

After  a time  the  Seed-Veffel  enlarges;  and  the  Receptacle  growing 
up  in  length,  becomes  a kind  of  Stalk:  the  inner  Films,  which  furround- 
ed  that  and  the  Flower,  alfo  grow  up  into  Leaves ; fee  Fig.  7 : and  thofe 
who  would  have  at  frft  fuppofed  the  Plant  produced  Flowers  without  Seeds, 
wojld  in  this  Hate  of  it  imagine,  that  it  ripened  Seeds  with  no  preceding 
Flowers,  the  time  being  fo  diftant ; and  no  appearance  of  the  one  accom- 
panying the  other. 

It  is  a quedion  of  importance,  where  refides  the  Vegetative  Soul,  or 
Principle  of  Life  in  Plants : we  have  allotted  it,  in  general,  to  the  FleOi  of 
the  Plant ; and  examples  are  to  prove  this.  Where  there  are  fo  few  parts, 
as  in  this,  we  fliall  be  mod  likely  to  find  the  certainty. 

The  Seat  of  Life  here  is  not  in  the  folid  Blub;  for  that  produces  no- 
thing : and  is  a mere  refervoir  of  nourifiiment : it  is  not  in  the  Flowering 
Shoot,  for  that  confifis  of  perifiiablc  Films : nor  is  it  in  the  Fibres,  for  they 
will  decay,  and  yet  the  Root  will  grow. 

It  is  therefore,  and  it  can  be,  only  in  that  thin  yellowifii  callous  head 
of  the  Root,  which  fends  out  the  Fibres  from  below,  and  from  which, 
above,  the  flefliy  bafe  of  the  Receptacle  rifes. 

This  always  lives,  and  remains,  fo  long  as  there  is  a power  of  Vege- 
tation in  the  Plant : this  is  continued  under  the  bafe  of  the  Placenta, 
wl'iich  is  called  the  Bulb  ; and  from  the  other  parts  of  this  thin  head  are 
fent  up  Buds,  whofe  feveral  fubdances  terminate  in  young  Plants ; and 
which  piercing,  by  peculiar  Roots,  the  fubdance  of  the  Placenta,  draw 
their  fird  nourifiiment  from  thence ; and  afterwards  fend  out  Fibres. 

In  this  thin  head  of  the  Root,  we  may  didincftly  fee,  by  the  IVl icrofeope, 
all  the  feven  condituent  fubdanccs  of  Plants,  and  we  may  fee  them  alfo  in 
the  Fibres.  In  the  upper  growth,  the  two  Rinds  make  the  Films  and 
Leaves;  and  the  Blea,  with  all  the  red,  rile,  as  ufual,  to  the  Pdower. 

The  Principle  of  Life  is  a plain,  fimple,  flefiiy  fubdance;  perfedly 
uniform,  and  covered  by  its  proper  Coats:  from  this  rifes  upward,  a flefiiy 
bafe,  lefs  folid  than  the  Root ; but  of  its  nature,  and  with  all  its  coverings  : 
from  that  a Receptacle  rifes,  like  the  fird,  but  yet  more  fpungy;  and  this 
forms  at  its  top  a Seed-Veflel  and  Seeds ; all  of  the  continued  fubdances ; 
which  no  Stalk  fupports,  nor  no  Bark  covers.  The  body  of  a Flower  rifes 
round  it,  formed  of  the  thin  Blea ; and  the  male  parts  grow  from  this,  as  the 
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Styles,  or  female  parts,  do  from  the  Seed-Veffel.  When  the  Flowering 
Shoot  has  ripened  its  Seeds,  it  decays  entirely,  and  the  bafe  of  the  Root 
forms  new  Buds,  for  fucceeding  years,  round  about  the  Placenta. 

All  Authors  have  perceived  there  was  fomething  wonderfully  lingu- 
lar in  the  Root  of  Colchicum.  Dioscorides  mentions  the  hollow  all 
along  the  middle  of  the  Bulb  or  Placenta,  from  which  the 

Flower  rifes : and  Tournefort  expreffes  himfelf  very  fingulariy  : he  fays 
the  Root  is  double,  and  of  two  kinds;  the  one  fleOiy,  and  the  other 
fibrous,  or  fibrated;  tho’  both  enclofed  in  one  common  Rind.  Nor  does 
he  call  it  properly  bulbous,  but  tuberous  ; Gemina  tuberofa,  altera  carnofa 
altera  Fibrata. 

Indeed  the  confirudticn  of  this  part  of  the  Plant  was  never  fufiiciently 
underfiood ; nor  is  it  truly  bulbous. 

If  we  would  gather  knowledge  from  an  obfervation  of  nature,  we  muft 
firfi;  mnderfland  the  objeds.  The  candid  reader  will  pardon,  therefore, 
this  detail ; without  which  the  courfe  of  the  Juices,  in  fo  limple  a Ve- 
getable, could  not  be  underfiood ; and  every  part  of  which,  tho’ new,  is 
certaui.  It  is  a cuftom  in  this  idle  age,  for  men  to  doubt  what  themfelves 
have  been  too  carelefs  to  difcover:  but  this  Plant  is  common,  and  all  that 
is  laid  of  it  may  be  feen  eafily. 

When  the  heed  of  Colchicum  is  fown,  if  we  take  it  up  after  a few  days, 
we  may  fee  eafily,  that  its  Principle  of  Life,  or  Plantule,  is  an  elliptick 
ring  of  yellowilli  Flefh,  altogether  like  that  of  the  callous  head  of  the  Root 
of  an  old  Plant.  This  Ring  is  compofed  of  Vefiels  in  which  there  is  a 
portion  of  the  original  Juice;  and  there  are  Valves  in  them,  as  in  the  Hel- 
lebore, which  open  only  one  way.  When  moifture  from  the  earth  enters 
the  Seed,  the  Juice  in  its  Vefiels  becomes  thin  : the  alternate  dilatation  and 
contradion,  from  the  effed  of  heat  and  cold,  prefiing,  and  again  relax- 
ing the  whole  fubftance,  puts  that  Juice  in  motion  : there  is  but  one  way 
it  can  move,  becaufe  the  Valves  will  open  to  give  itpaffage  no  other : there- 
fore it  runs  forward  in  that  diredion. 

The  Vefiels  of  this  portion  of  Flefii  are  fo  many  elliptick  rings  every 
one  returning  upon  itfelf,  as  we  have  feen  in  the  Plantule  of  the  Seed  of 
Radifh.  Therefore  the  efiential  Juice  of  the  Plant  is  not  driven  along 
Arteries,  and  returned  by  Veins,  as  in  an  animal  body;  but  merely  goes 
round  in  the  fame  Vcfiel. 

The  additional  moifture  from  the  earth  increafes  its  quantity  : it  fwclls 
the  Veffels,  and  the  whole  Ring  enlarges:  fome  part  of  it  is,  by  the  fame 
force,  pufiied  thro’  their  pores  inward ; and  this  hardening  on  the  lurface, 
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forms  VelTels:  hence  arlfe  the  Conic  Cliifters,  and  afterwards  the  Pith. 
At  the  fame  time  fome  part  of  their  Juice  is,  by  the  fame  means,  forced 
alfo  outwards;  and  this,  hardening  upon  its  furface,  forms  alfo  other  Vef- 
fels,  which  conditnte  firfl  the  Vafcular  Series,  and  then  the  Blea  and  Barks. 

While  thefe  parts  are  all  very  thin,  and  before  they  are  well  vifible, 
Tubercles  rife  on  the  furface  of  the  original  Ring,  which  is  now  become 
the  Flefli  of  the  head  of  the  Root ; and  thefe  extend  themfelves  by  de- 
grees to  Fibres;  and  upwards,  under  the  covert  of  feveral  Films  made  of 
the  continuations  of  the  two  Rinds,  rifes  the  Receptacle  of  the  future 
Flower.  This  Receptacle  is  formed  of  the  fpungy  parts  of  the  Conic  Cluf- 
ters,  and  is  covered  with  a light  coat  of  Flefli  : not  that  the  whole  Flefli 
rifes  in  that  form  ; ’tis  only  a part  of  its  furface  ; and  from  and  thro’  this 
Receptacle  are  continued  the  feveral  parts  of  the  Flower. 

In  all  this  the  courfe  of  Nature  is  the  fame  as  in  the  Hellebore,  only 
that  in  that  Plant  the  Receptacle  of  the  Flower  is  placed  upon  a Stalk  ; 
and  in  this  it  rifes  from  the  immediate  head  of  the  Root.  A piece  of  the 
head  of  the  Root  magnified,  with  the  F'ibrcs  and  Receptacle  rifmg  from 
it,  is  reprefented  at  F'ig.  9.  And  as  the  conflrudlion  here  is  fo  extremely 
plain,  the  whole  will  be  underflood  eafily. 

In  this  Figure,  the  circle  or  ellipfis,  a,  which  is  of  a yellowifli  colour, 
reprefents  the  Flefli  or  callous  fubftance  in  the  head  of  the  Root.  This 
was  originally  the  elliptick  Ring  or  Placenta  in  the  Seed.  It  has  formed, 
by  extravafition,  the  Conic  Cluflers,  b b which  are  fcarcc  vifible  in  this 
fcdion,  and  tlic  Pith,  c,  which  makes  the  inner  Subflance. 

It  has  alfo  formed  the  Vafcular  Series  d\  and  the  Blea,  and  two  Rinds, 
€ fg,  outward  ; and  while  the  Placenta,  which  has  been  fuppofed  the  Root, 
is  but  yet  beginning  to  appear,  this  has  fent  down  Fibres,  h h b h,  and 
upwards  the  Receptacle,  crow’ncd  with  the  Bud,  k. 

Both  the  Bud  and  the  Fibres  have  been  originally  produced  of  parts 
of  the  Fdefli,  a,  fent  off  from  its  furface  ; and  they  yet  hold  communica- 
tion w’ith  it  ; for  their  Veflcls  are  continued  into  it,  and  are,  indeed,  no 
o her  than  certain  elongations  of  a part  of*  its  own  V^clTels.  The  purpofc 
of  the  Fibres  is  to  draw  nourilliment  from  the  earth,  and  to  feed  the  Shell, 
a,  f rom  which  they  arife : and  from  the  abundance  of  the  nourifliment 
which  this  part  receives  from  them,  -it  rifts- in  a larger  form  at  the  Crown, 
giving  origin  to  the  Bud  wdth  its  Receptacle,  and  clofe  to  it  to 'the  Placenta,  /. 

'Fhe  Fibres,  which  are  continuations  of  the  Flefli  and-its  coverings,  are 
perfectly  fuited  to  draw  nourifhment ; and  from  this  nourifliment  is  fed 
the  r.fiiig  Bwd;  but  it  does  not  go  crude  thither:  it  is  elaborated  in  the 
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(liell  of  Fledi,  a ; and  from  other  V’effcls,  not  from  thofe  by  which  it 
wjs  received,  is  conveyed  to  the  Bud. 

Thus  the  fhell  a,  which  is  the  Fle(h  of  the  Plant,  as  it  was  the  ori- 
ginal of  all,  continues  the  only  fource  of  a’:l ; and  while  there  is  a mo- 
tion of  afcent,  evaporation,  abforption,  and  defcent,  in  the  whole  Plant 
thus  formed,  there  is  a!fo  a circulation  of  Juice  in  the  fhell  or  coat  of 
Fleth  a,  which  gives  the  great  force  of  afcent  for  evaporation  of  the  ufe- 
Icfs  fluid ; and  all  the  time  elaborates  the  Juices  for  nourifliment.  Lt 
the  Coat,  a,  which  is  the  Flefh  of  the  Plant,  there  is  a fyflem  of  circu- 
latory Veffels,  which  perform  their  office  all  the  time  that  the  abforption 
and  evaporation  are  continued  ; and  thefe  Veffiels,  whofe  Juices  purfue 
their  own  courfe,  are  fed  by  the  Fibres,  and  feed  the  Bud,  tho’  with  an 
improved  nouriffiment.  This  is  therefore,  a kind  of  middle  portion  be- 
tween the  parts  for  drawing  nourilhment,  and  thofe  for  growth,  preparing 
the  Juices  for  the  one,  which  it  receives  from  the  other. 

1'he  Juices  which  the  Fibres  receive  from  the  earth  are  watery  j but 
thofe  in  the  Body  of  the  Plant  are  coloured,  feented,  and  of  peculiar  tafle  : 
they  receive  this  change  in  the  Shell,  <7,  which  is  the  Fleffi  of  the  Plant  j 
and  this  is  its  great  office. 

Let  it  not  be  objected  Itere,  that  Fibres  of  Root  alfo  have  tafle;  they 
do  not  receive  Juices  thus  endued  with  tiiles  from  the  earth  ; thefe  Fibres 
have  their  Fleffi,  and  Conic  Cluflers,  as  well  as  the  body  of  the  Root,  as 
we  have  (hewn  in  Hellebore  ; thofe  parts  are  continuations  of  the  Flefli  of 
the  body  of  the  Root,  and  have  Veff.ls  conneded  with  its  Veffiels ; it  is 
in  thefe  parts  the  talfe,  the  fmell,  and  other  qualities,  refide  : and  as  they 
are  in  thofe  Juices  which  have  paffied  the  circulatory  fyflem  in  the  Shell, 
a,  thefe  parts  mud;  have  the  fame  tafle,  flavour,  and  other  qualities  with 
the  Bud,  /,  or  other  afeending  parts  ; for  they  are  in  the  fame  manner 
conneded  with  the  Shell,  and  poffiefs  its  qualities.  It  is  in  that  Shell 
the  tafle,  and  fmell,  and  colour,  and  virtues  of  the  Plant,  originally  lie  : 
for  in  the  Veffiels  of  that  Shell  was  lodged  the  portion  of  Juice  of  the 
parent  Plant:  this  gives  its  tindure  to  the  red:  that  is  received:  and  thus 
all  the  parts  which  arife  from  that  Shell,  have  the  qualities  of  the  parent 
Plant,  the  Fibres  not  excepted.  This  is  as  lure  to  be  the  cafe  as  if  they 
were  portions  of  the  parent  Plant  itlelf ; for  there  is  no  other  way  in  which 
that  Plant  gave  tafle  and  fmell  to  all  its  parts. 

W E have  feen  in  the  Hellebore  what  is  the  compofition  of  a Fibre  of 
a Root ; and  thofe  of  all  other  Plants  are  of  the  fame  drudure.  The 
courfe  of  the  nouriffiment  they  draw  is  fo  ffiort  in  this  Plant,  and  the 

VoL.  I.  T parts 


138  VEGETABLE  STRUCTURE. 


parts  thro’  which  it  paffes  are  fo  few,  th^t  we  may  with  little  difficulty 
trace  it ; and  yet  as  there  are  all  the  proper  parts  of  the  vegetable  fabrick, 
we  fhall,  by  fuch  an  examination,  fee  the  whole  fyftem  of  the  nouriffi- 
ment  of  Plants. 

A QUANTITY  of  moifture  is  to  be  received  from  the  earth  and  air, 
from  the  nouriffiment  of  the  Plant ; and  of  this  fuch  a Part  as  is  fit  for 
that  nouriffiment,  is  to  be  feparated  from  the  refi,  and  conveyed  to  the 
feveral  parts  which  are  to  grow  ; the  relf  is  to  be  difcharged.  This  is 
the  intent  of  Nature : we  have  fcen  the  organs  by  which  it  is  to  be  per- 
formed ; and  we  are  here  to  trace  the  manner. 

The  Fibres  have  Flefli,  with  Conic  Clufters,  and  a Vafcular  Series 
arifing  from  the  fame  parts  in  the  body  of  the  Root ; but  they  have  alfo 
a Blea,  and  two  Barks ; which  tho’  they  have  like  the  reft  arifen  firft  from 
the  Flefti  of  the  body  of  the  Root,  yet  do  not  return  into  it  again,  as  thole 
juft  named,  but  purfue  their  plain  courfe  over  it,  from  one  extremity  of 
the  Plant  to  the  other.  This  is  the  diftindtion  of  thofe  feparate  arrange- 
ments of  parts ; and  the  courfe  of  their  Juices  appears  to  be  this. 

The  outer  Bark  of  the  Root  runs  down  tlie  Fibres,  and  up  to  the  crown 
of  the  Bud,  where  it  terminates  in  a kind  of  Films.  This  Bark,  while 
the  Fibres  are  furrounded  with  the  moifture  of  the  earth,  receives  that 
moifture  thro’  its  fpungy  furface,  and  into  all  its  Vefl'els.  Thefe  are  fo 
many  extremely  minute  tubes,  up  which  the  fluid  afeends  by  the  attradlioii 
of  their  fides  ; and  in  this  afeent  it  is  greatly  affifted  by  that  compreffion 
'and  dilatation  which  arifes  from  the  continual  change  of  temperature  in  the 
air.  The  courfe  of  thefe  V^effels  is  over  the  body  of  the  Root,  and  up  to 
the  fummit  of  thofe  Films  wherein  this  outer  Bark  terminates.  They  are 
fpungy  here  as  elfewhere,  and  the  Juices  they  contain  can  eafily  pafs  in  part 
thro’  their  furface. 

During  the  warm  hours  of  the  day  there  is  a conftant  evaporation  of 
part  of  this  Juice  of  the  outer  Bark  from  the  Films ; and  by  this  means 
the  Veflrls  are  often  emptied,  faftcr  than  they  can  be  fupplied  by  the  Fibres.. 
On  the  other  hand,  when  the  heat  of  the  day  is  over,  and  this  evapora- 
tion ceafes,  a new  operation  obtains  in  the  fame  parts : the  air  grows  damp, 
and  the  fpungy  lurfaces  of  thofe  Veflfels  which  are  expofed  to  it,  can  as 
eafily  imbibe  as  they  could  before  perfpirc  : therefore  a great  quantity  of 
moifture  is,  during  thefe  hours  of  the  night,  taken  in  at  the  furfaces  above 
ground,  and  makes  its  way,  in  fome  meafure,  down  the  Veflfels. 

This  feems  to  be  all  the  abfolute  motion  of  the  Juices  in  the  Veflels  of 
the  Bark  ; and  if  fo,  it  has  been  very  idly  fuppofed  to  be  circulatory  r yet 
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as  there  Is  reciprocal  rife  and  fall,  it  may  affedl  all  the  changes  in  the  Plant, 
which  the  favourers  of  a Circulation  have  fuppofed  to  be  proofs  of  that 
motion.  This  the  philofophy  of  Dr.  Hales  ehabliflied,  and  all  experi- 
ments prove  it.  But  there  is  fomething  more. 

The  inner  furface  of  the  Vefiels  of  the  Bark  is  covered  with  Glands: 
thefe  fecrete  a fomewhat  richer  part  from  the  common  watery  Juice,  dur- 
ing thefe  its  motions:  and  they  difcharge  it,  thro’  apertures  in  the  Mem- 
brane, into  that  fmall  cavity  which  there  is  between  the  outer  and  inner 
Rinds.  Thus  while  a great  deal  is  received,  and  again  evaporated,  feme 
part  is  feparated  and  detained.  To  know  what  becomes  of  this,  we  mufl 
recoiled;  the  hrudure  of  the  Inner  Rind  of  Plants. 

This  inner  Rind  of  the  Fibres  of  Roots  abforbs  alfo  from  the  earth  ; 
for  the  outer  Bark  is  too  thin  and  too  fpungy  to  prevent  the  paflage  of  the 
moiilure.  The  VelTels  of  this  inner  Rind  open  by  many  mouths  into  the 
fpace  between  it  and  the  outer,  and  there  receive  that  part  of  the  Juice  of 
the  Veflels  in  the  outer  Bark,  which  had  been  fecreted  and  difeharged  thro’ 
their  Glands.  The  nourilliment  therefore  received  by  the  Veflels  of  the 
inner  Rind  from  the  earth  and  air,  becomes  enriched  by  this  fecretion ; 
and  in  the  fame  manner  its  Glands,  after  a fecend  elaboration,  deliver  it 
to  the  VelTels  of  the  Blea. 

The  Blea  is  compofed  of  Cells,  which  receive  molllure  from  the  earth 
and  air,  as  do  the  VelTels  of  the  two  Rinds  j and  from  this  alfo  a part  is 
concoded  by  the  Glands  of  thofe  VelTels,  and  received  into  them.  The 
Blea  afeends  to  the  furface  of  the  earth,  terminating  in  a kind  of  fhell 
over  the  Bud,  as  the  inner  Rind  terminates  in  Rudiments  of  fucceeding 
Leaves.  Both  thefe  parts  go  over  the  thin  body  of  the  Root ; and  in  the 
Vellels  of  both  there  is  the  fame  afeending  motion  of  the  Juices  in  the  day, 
and  defeent  at  night  : but  there  appears  in  the  conflrudion  of  the  Blea  a 
manifeft  and  elTential  difference  from  theirs. 

The  watery  nourilhment,  and  this  fecreted  richer  fluid,  flow  together 
in  the  VelTels  of  the  inner  Rind  3 but  in  the  Blea  it  is  otherwife.  The 
cells  of  the  Blea  hold  the  watery  Juice  j and  its  Veflels  contain  only  this 
fecreted  fluid,  which  is,  by  thefe  various  operations,  become  high  Colour- 
ed, thick,  and  of  fome  tafte  and  fmell. 

This  rich  Juice  from  the  VelTels  of  the  Blea  is  difeharged  thro’  VelTels, 
W'hich  pierce  the  Membrane  of  the  Vafcular  Series,  into  the  Shell,  a,  which 
is  the  Flelli  of  the  Plant : nor  does  that  part  of  the  Plant  receive  nourilli- 
ment  any  other  way. 
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Thus,  after  three  concoctions,  a nutritions  Juice  is  delivered  to  the  Flefli 
of  the  Plant : this  Flefli  is  coinpoled  of  Veflels  in  whicli  there  is  a circu- 
latory motion  ; extremely  Ample  indeed,  yet  capable  of  producing  great 
effedls.  Here  this  additional  Juice  is  mixed  with  the  original  Juice  of  the 
parent  Plant,  and  goes  this  fliort  round  many  times  with  it.  It  feeds  and 
increafes  the  Pith,  and  the  conic  ch  flers  of  Veflels,  by  what  it  fends  into 
them  ; and  the  remainder  being  perfectly  alfimilated  and  blended  with  the 
proper  Juice  of  the  Flefli,  becomes  one  fubflance  with  it  j and  by  inerca- 
flng  its  quantity,  gives  it  nc'.v  Free  for  growth. 

This  force  is  diredled  to  the  points  m m,  in  the  prefent  inflance  ; and 
there  a part  of  the  furface  of  the  flelhy  fubflance  of  the  Root  rifts,  and 
forms  the  origin  of  the  Bud.  '1  he  Coats  are  continued  over  it,  as  in  the 
Hellebore;  and  the  two  Rinds  terminating  at  the  furface  of  the  ground,  in 
Films  and  Rudiments  of  Leaves,  which  are  long  after  to  appear,  the  Blea 
is  forced  up  higher,  by  the  afeending  Flefli  of  the  Bud  ; and  the  whole 
rifes  togetlicr  into  the  Tube  of 'the  Flower,  b.  Fig.  4;  at  whofe  fummir, 
jufl  where  it  divides  into  Petals,  the  Flefli  feparates  and  burfls  in  Filaments, 
w'hofe  termination  is  in  the  Anthertc  ; and  in  every  globule  of  Farina  con- 
tained in  thofe,  there  is  the  elliptick  Ring,  which  is  the  abfolute  termina- 
tion of  the  Flefli  in  that  part. 

While  this  is  tranfadting  in  the  upper  part  of  the  Flower,  the  Pith  of 
the  Receptacle  rifes  into  the  form  of  a Seed-Veflel,  and  gets  its  needful 
Coats.  The  bafe  of  the  Flower,  and  the  numerous  Films  defend  it  from 
all  injuries : And  thus,  in  a long  ccurle  of  time,  it  ripens,  under  the  earth, 
thole  Seeds,  into  each  of  which  a perfed:  globule  of  the  Farina  has  pene- 
trated, thro’  one  or  other  of  the  three  Styles  of  the  Flower.  This  palfage 
is  long,  but  it  is  not  diflicult.  The  heads  of  the  Styles  are  placed  below 
the  Anihera',  and  convenieiitly  lor  rtciiving  the  Farina  as  it  falls:  they 
have  confiderable  hollows,  always  moifl;  ; and  the  globule  of  F'arina  is 
imooth  ard  fmali  : the  paflage  is  perpendicular  down,  and  therefore  it  makes 
its  way  more  ealily.  When  it  has  get  into  the  Seed,  all  is  concluded,  and 
the  growth  follows  as  plainl^'  naturally  as  in  the  Seed  of  the  Radifli, 
tho’  much  more  flowly. 

While  this  eflential  bufmefs  is  tranfadting  in  the  flowering  Plant,  Na.- 
ture,  tho’  flow’  is  not  idle  with  regard  to  the  future  Seeds.  1 hey,  and  the 
^’e^^el  which  contains  them,  are  to  be  nouriflied  as  well  as  the  F'low'er, 
tho’  at  a dilferent  period  of  time,  and  their  fupplies  are  now  provided. 

With  the  embryo  Bud  for  flowering  there  rofe  at  the  firfl  fliooting  of 
the  Seed  a Angle  grafly  Seed-Leaf,  which  receiving  fome  procefles  from 
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the  conic  clufters  of  VefTels  in  the  head  of  the  Root,  and  being  formed 
within,  as  the  Seed  Leaves  of  the  Radifh,  ferves  to  keep  up  a return  of 
Juices  and  to  abforb  moidure  from  the  air  ; and  thus  to  aflilf  in  feeding 
the  Plant.  This  fades  as  foon  as  the  Bud  is  well  formed  ; and  then  begins 
a new  growth,  for  the  afiilfance  of  the  Seeds  : the  great  Placenta,  the  hrft 
rudiments  of  which  appeared  early  in  the  Seedling  Plant,  now  grows  fa- 
llen ; and  the  Films  in  wliich  the  inner  Rind  of  the  Root  terminated,  begin 
to  grow  in  length,  and  to  loofen  themfelves  from  the  head.  Thefe,  b.ow- 
ever,  make  but  flight  advances  during  the  appearance  of  the  Flower, 
which  dors  not  want  their  afilllancc;  but  w'hcn  it  has  faded,  they  flioot 
filler  ; and  when  the  Seed-VdTel  begins  to  fwell,  they  pierce  the  furface 
of  the  ground,  and  make  fo  many  Leaves.  This  is  the  llate  of  the  Plant 
reprelented  at  Fig.  7. 

The  conflruction  of  Leaves  has  been  Ihewn  in  the  preceding  Chapters, 
in  the  Seed-Leaves  of  the  Radifli.  All  Leaves  have  the  fame  general  for- 
mation, and  the  fame  ufe.  The  difpofition  of  thofe  Conic  Clullers  which 
make  what  we  call  the  Ribs,  conflitutes  all  the  difference  : They  have 
Velfels  which  go  and  return,  a^  thofe  in  the  Flelh  of  the  Plant  from  which 
they  proceed,  and  with  which  they  communicate  ; and  they  are  formed 
principally  of  a Blea  with  open  cells,  which  difeharge  and  abforb,  occaflon- 
ally,  the  moifture  of  the  earth  and  air.  Thefe  Leaves  are  railed  for  the 
defence  and  nourifhment  of  the  Seed-Veflel  . they  therefore  do  not  appear 
till  that  rifes  above  the  ground  j and  having  ferved  its  purpofes,  they  fade. 
I'he  Seeds  are  then  ripened,  and  are  fit  for  a new  produce  ; but  as  many 
of  them  mufl:  fail  in  the  uncertain  way  wherein  Nature  fows  them,  the 
Root  remains  to  fupply  the  deficience. 

CHAP.  XXXVi. 

The  Course  of  the  Juices  in  the  Winter  Aconite. 

The  Plant  commonly  known  by  this  name.  Winter  Aconite,  is 
properly  of  the  Hellebore  kind  : Its  Angular  Nedlaria,  its  want  of  a 
Cup,  and  its  Seed  Veffels,  fliew  this  evidently  ; but  while  the  diflindtive 
characters  of  Plants  were  lefs  regarded,  the  fancy  of  Writers  gave  it  this 
name;  which  cuftom  flill  preferves.  It  makes  a natural  advance  from  the 
Cholchicum,  in  the  Vegetable  Compofition  ; being  fomewhat  more  com- 
plex than  that ; yet  lefs  fo,  by  many  degrees,  than  the  generality  of  Plants. 
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We  have  traced  the  courfe  of  Juices  in  a Plant  wherein  they  made  a 
very  diort  circuit,  having  only  the  head  of  the  Root,  the  Bud  for  flower- 
ing, and  the  Fibres,  for  their  fphere  of  motion,  during  the  flowering  flate: 
In  this  I lant  the  Flower  has  its  Stalk,  and  there  are  diftincft  Leaves  upon 
their  Footflalks ; as  well  as  a large  Leaf  immediately  under  each  Flower : 
therefore  here  is  a larger  circuit  for  Circulation,  and  rr.ore  compafs  for  ob- 
fcrvations  and  experiments.  There  is  alfo  the  advantage  of  larger  parts,  in 
which  every  thing  is  more  confpicuous. 

With  this  Plant  before  us,  we  may  form  fome  idea  of  the  extream  fim- 
plicity  of  the  other.  It  will  appear,  by  the  obfervations  we  lhall  have  op- 
portunity to  make,  on  the  Anemone,  and  the  more  complex  Plants,  that 
befide,  and  beyond  the  fyflems  of  Circulation,  there  arc  continued  certain 
growths  of  the  Plant,  in  which  the  reciprocal  adtions  of  evaporation  and 
abforption  alone  take  place  : and,  in  fome  degree,  the  fame  thing  is,  indeed, 
the  cafe  even  in  that  fpecies  j tho’  the  whole  feene  of  adtion  in  this  refpedf, 
is  there  confined  to  the  Flower.  The  fyftem  of  circulatory  Juices  there, 
is  carried  no  farther  than  fiom  the  Receptacle  of  the  P'lower  to  the  Fi- 
bres: the  whole  P'lower  being  fed  from  that  fyflem,  and  ferving  as  the 
Leaves,  and  upper  growth  of  other  Plants,  to  perfpire  in  the  day,  and,  in 
fome  degree,  to  abl'orb  in  the  niglit,  the  watery  Juices.  This,  therefore, 
was  what  we  called  the  firfl:  and  limplefl:  courfe  of  the  Juices  in  a vegetable 
body  : in  the  Aconite  we  find  a fecond  : for  tho’  there  is  but  one  fyflem 
of  Circulation  in  the  P'lefli  Vefllls  in  thi.  Plant,  which  is  carried  on  in 
the  body  of  the  Root,  and  wliich  feeds  all  the  refl  of  the  Herb  ; yet  there 
is  a partial  return  of  Juices  to  this  abfolute  fyflem,  by  means  of  tliofe  Vef- 
fels  which  run  into  the  Leaves  j and  which,  as  in  all  other  Plants,  return 
again  into  the  Flefli  of  the  Root  from  which  they  rife. 

This  may  explain  the  purpofe  wherewdth  the  Winter  Aconite  was 
chofen  for  this  place  : but  to  underfland  all  the  particular-,  we  mufl  fit  ft 
entertain  a diflindt  notion  of  the  conflru6ion  and  fcveral  paits  of  the  Plant. 

'Phe  Winter  Aconite  confifls  of  five  parts,  i.  a Root;  2.  Radical 
Leaves  ; 3.  a Stalk  ; 4.  a Leaf,  which  has  ferved  as  a Cup  to  the  P'lower 
Bud  ; and  5.  the  P'lower. 

The  Anemone,  of  which  we  fliall  treat  hereafter,  has  originally  fuch 
a Leaf,  ferving  as  a Cup  : but  when  flowering  it  riles  by  a new  Stalk 
from  that  Cup-Leaf  ; the  Flower  of  this,  on  the  other  hand,  remains 
always  clofc  upon  its  bofom.  The  entire  Plant,  in  P'lower,  is  repiefented 
at  Plate  XI.  Fig.  i. 
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The  Root,  Fig.  i,  a,  is  brown,  oval,  tuberous,  and  lies  nearly  horizon- 
tally in  the  ground  j fending  long,  pale  brown  Fibres  every  way  upward, 
downward,  and  on  each  fide.  On  fpliting  this  lengthwifc,  together  with 
the  Stalk,  as  at  Fig.  2,  there  appears  to  the  unadided  eye  a white  folid 
mafs,  a,  with  a yellowilh  circle,  b,  in  it;  and  covered  with  a brown  Rind, 
c,  from  the  head  or  crown  of  which  rifes  a Stalk,  d,  among  (ome  Films, 
e.  The  Microfcope  difcovers  in  this  all  the  effential  and  conftituent  parts 
of  a Plant,  ranged  in  the  following  order,  i.  A very  thin,  brown  outer 
Bark,  which  is  a mere  Film.  2.  A pale  inner  Rind,  three  times  as  thick 
as  the  former.  3.  A -white  Biea,  of  a fpungy  texture.  4.  A Vafcular 
Series.  9.  a FleOay  Subdance,  moderately  thick,  and  of  a pale  hue,  with 
a tinge  of  yellowilh.  6.  The  Conic  Cluders,  fmall,  and  greenifla.  And 
7.  within  thefe  the  Pith. 

The  part  of  the  Root  next  the  crown  fliews  thefe  fevcral  fubdances 
mod  didindly  : they  gradually  blend  with  one  another  toward  the  bafe  ; 
and'only  a powerful  Microfcope  fhews  them.  In  a dice  cut  fo  thin  as  to 
be  tranl'parent,  the  outer  Bark  is  thus  feen  to  be  vafcular;  the  inner  Rind 
abfolutely  fpungy,  from  the  number  and  largenefs  of  its  Vtdels  ; the  Blea 
is  cellular,  but  the  cells  are  fmall ; the  Vafcular  Series  is  condderably  thick; 
the  Flelhy  Subdance  contains  fewer  Vedeis,  but  thofe  plain,  large,  and 
didind:  ; and  from  the  fides  of  thefe  flioot  branches,  which  run  into  the 
other  parts  : the  Conic  Cinders  are  fmall,  and  nearly  oval : and  the  Pith 
is  an  abfolute  fpunge  ; it  is  compofed  of  Vedeis,  in  whofe  cavities  we  fee 
a thick  Huid,  joined  l;ke  beads  in  a necklace  ; and  of  a great  deal  of  loofe 
white  matter  between  them. 

From  various  parts  of  the  Root  arife  Buds,  which,  by  degrees,  grow 
to  a fufficient  bignefs  tor  parting  from  it ; and  forming  new  Plants.  Thefe 
all  rife  from  the  Flediy  Suhdance  ; and  raife  with  them  all  the  other  coats 
but  they  have  no  connedion  with  the  Pith.  They  are  fent  off  from  the 
outer  furface  only  of  the  Flelhy  Subdance  ; and  they  foon  daoot  inwards  a 
Pith  of  their  own.  They  take  coverings  a!fo  from  the  three  Coats  they  carry 
with  them,  and  each  Offset  has  a Rudiment  of  a Plant  in  its  Crown,, 
covered  by  fcaly  fubdances,  formed  of  the  ends  of  the  feveral  Coats. 

The  Fibres  of  the  Root  have  the  fame  origin  with  thefe  Buds;  they 
arife  plainly  and  folely  from  the  exterior  furface  of  the  Fledoy  Subdance,, 
which  fends  out  a part  of  its  thicknefs  into  them  ; the  main  body  of  it 
purfuing  its  own  courfe,  round  the  Root;  and  thefe  Fibres  alfo  foon  fhoot 
inward  a Pith  of  their  own ; and  taking  with  them  Coats  from  the  three, 
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cuter  fabftances,  they  become  continuations  of  the  body  of  the  Root  itfelf, 
except  in  regard  to  tlie  Pith  ; each  forming  a Pith  of  its  own. 

This  is  the  conflruftlon  of  the  Root;  and  in  tliis  it  is  eafy  to  fee  that 
the  Flefliy  Subdance  is  the  eficntial  part  ; the  Seat  of  Vegetative  Life,  and 
fource  of  all  the  reft  ; iF  we  begin  to  trace  it  at  the  very  crown  of  the 
Root,  Fig.  2,  f t,  we  fee  it  form  a thick  yellovvifti  line,  whicli  l-es  under 
three  coverings ; and  purities  Its  courle  to  the  very  firther  end  of  the  Root, 
g g : it  does  not  terminate  or  break  off  there,  as  has  been  fuppofed  by 
former  Writers,  but  purfucs  an  uninterrupted  courle  round  that  end,  and 
returns  up  to  the  Crown,  f f,  again  : it  increafes  in'thicknefs  as  it  rifes  to- 
ward the  Crown  ; juft  as  it  decreafed  going  the  other  way  from  tlience. 

The  rcafon  of  tlfis  is  plain  : it  is  entire  at  the  Crown  ; but  in  its  courfe 
toward  the  bale  of  the  Root,  it  fends  off  Veifels  to  the  other  Coats ; and 
Pith,  and  the  Fibres  alfo  for  drawing  nourilhment.  Thefe  being  a part  of 
its  fubftance,  reduce  all  the  way  its  thicknefs,  till  at  the  bafe,  g g,  it  is  a 
mere  line,  yet  perfedlly  diftindb.  This  has  not  been  heretofore  obferved  ; 
but  a great  deal  depends  upon  it. 

The  Seed  of  the  Plant  firft  forms  this  Root:  its  Heart,  or  Plantule,  as 
people  have  idly  called  it,  is  an  original  annular  piece  of  the  Fleftiy  Sub- 
Itancc,  from  the  Stalk  of  tlie  parent  Plant:  this  fwclling  with  the  moi- 
flure,  and  growing  from  the  warmth,  in  the  bofom  of  the  earth,  firft:  ex- 
tends itfelf  in  bignefs,  ftiooting  a Pith  within,  and  Coats  without,  for  its 
defence  ; and  while  th’S  is  doing,  Fibres,  h h,  are  alfo  fent  out  to  feek 
diftant  nouriftiment ; and  Radical  Leaves,  i i,  to  aflift:  the  courfe  of  the 
Juices.  The  origin  of  the  Fibres  we  have  fecn  : and  thefe  compleat  what 
IS  called  the  Root.  Tlie  rife  of  the  Radical  Leaves,  the  fecond  part  of  the 
Plant,  we  are  now  to  examine. 

We  have  feen,  in  other  inftanccs,  the  outer  Coat  of  the  Root  continu- 
ed up  in  form  of  the  outer  Bark  of  the  Stalk  ; but  here  it  is  otherwife. 
In  the  generality  of  Plants  the  Stalk  confifts,  like  the  Root,  of  feven  parts 
or  lubftances  : laut  in  this  the  entire  Stalk  is  compoFed  only  of  fix.  It  rifes 
fiom  within  the  crown  of  the  Root;  and  no  outer  Rind  is  continued  to  it. 

The  Footftalks  of  the  Radical  Leaves,  i i,  have  the  fame  ftrudture  with 
this  Stem  : and  they  are  thus  formed. 

The  outer  Bark  of  the  Root  terminates  abfclutely  at  the  Crown,  f f. 
As  mere  a film  as  this  feems,  powerful  Glaftes  (hew  it  to  be  Vafcular,  as 
in  other  Plants ; and  it  has  two  Membranes,  containing  the  VeffeL.  W'e 
fee  this  in  its  termination  in  the  part  juft  named.  Its  office  is  to  cover 
the  Root  only  ; and  that  being  performed,  it  fplits  into  a kind  of  fcales,  e e, 

at 


VEGETABLE  STRUCTURE. 


145 


at  the  Crown.  The  outermofl:  of  thefe  two  Films  which  cover  Its  Veffels, 
and  which  is  dark  and  rugged,  breaks  irregularly  at  that  part,  and  the 
ends  of  abrupt  VefTels  are  Teen  a little  beyond.  The  inner  Film  is  paler, 
and  it  is  carried  fomething  farther  : it  fplits  like  the  firfl  into  irregular 
flakes  j the  principal  of  which  make  a kind  of  fcabbard  for  the  embryo 
Leaf. 

This  rifes  from  a fmall  point  on  the  furface  of  the  Flefliy  Subflance  of 
the  Root  ; which  puthing  outward,  at  length  forms  a Rudiment  of  a re- 
gular Leaf,  faint  and  yellow  in  colour ; which  fliooting  above  the  ground, 
is  covered  at  its  bafe  by  this  fcabbard. 

Its  Stalk  is  formed  of  the  Blea,  or  third  fubflance  of  the  Root,  cover- 
ed with  the  inner  Rind  } fo  that  it  has  two  Coats ; the  outer  one  very  thin, 
and  green  ; the  inner  thicker,  and  whitifli.  The  Flefliy  Subflance  of  the 
Root  purfues  its  courfe  entire  under  the  bafe  of  this  Footflalk  ; but  it  fends 
up  into  it  a fmall  tubular  portion,  as  in  the  Seed-Leaves  of  the  Radifh  i 
which  dividing  into  fix  parts,  covers  fo  many  Conic  Cluflers  of  large  and 
firm  Veffels,  of  the  fame  yellowifli  green  colour,  Thefe  are  carried  up 
at  diftances  within  the  hollow  of  the  Footflalk;  and  that  hollow  is  then 
filled  up  between  them  by  a kind  of  Pith  : this  is  not  continued  from  the 
Pith  of  the  Root,  for  the  courfe  of  the  Flefhy  Subflance  cuts  off  all  pof- 
fible  communication  of  that  kind;  but  is  formed  originally  from  this  Flefhy 
Subflance  at  the  bafe,  as  the  Pith  of  the  Root  was ; being  truly  the  white 
part  of  thefe  Cluflers  of  Veffels.  The  firft  Pith  is  formed  of  fmall  Vef- 
fels,  flaot  inwards  from  the  Flefliy  Subflance  of  the  Root;  and  this  of  the 
Leaf-Stem  is  formed  of  the  fame  kind  of  Veffels  which  the  fame  fub- 
ftance  fends,  outward  and  upward,  in  that  part  where  it  is  divefled  of  its 
Blea,  and  Bark,  by  the  Shoot  of  this  hollow  Footflalk,  which  is  formed 
of  them,  and  fo  far  taken  their  place.  Where  they  cover  this  Flefliy  Sub- 
flance, they  have  been  formed  from  it,  by  extravafated  Juices ; and  in  the 
fame  manner  where  a tubular  Footflalk  of  a Leaf  is  formed,  this  Pith 
rifes  upwards  within  it,  making  a kind  of  foft  bed  for  the  fix  great  cluf- 
ters  of  Veffels.  It  is  lent  up  in  the  fame  manner  as  fap  will  rife  from  the 
flump  of  a Birch-tree  up  the  nofe  of  a tin  funnel,  till  it  fills  the  whole 
hollow  ; altho’  the  funnel  be  raifed  perpendicularly  upon  it.  Thefe  Veffels 
of  the  Pith  are  nothing  more  than  fmall  flreams  of  the  Juice,  whofe  fur- 
face  has  hardened  : they  arife  cylindrical  ; but  their  fides  fqueezing  one 
another,  they  become  in  the  end  fomewhat  hexagonal. 

Thus  the  Flelhy  Subflance  of  the  Root  is  alfo  the  effential  part  of  the 
Footflalk : for  the  fix  cluflers  of  Veffels  are  formed  within,  and  covered 
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by  a tube  of  that  efTential  part  j the  reft  is  only  their  fupport  or  covering. 
A view  of  thefe  fix  Clufters,  as  they  appear  in  a thin  tranfverfe  fedtion  of 
the  Leaf-Stalk,  is  ftiewn  Figure  3. 

These  fix  Clufters  of  Veffels  run  ftrait  up  to  the  bafe  of  the  Leaf,  where 
they  make  a fmail  Gland  ; and  thence  are  carried  along  the  principal  divi- 
lions,  in  form  of  Ribs  j fending  other  fmall  branches  from  them,  which 
again  return  into  them.  The  body  of  the  Leaf  is  compofed  of  tlie  entire 
Staik,  expanded  into  that  form.  The  Membranes  wliich  cover  it  make 
the  upper  and  lower  Skin,  and  the  white  part  of  the  Vafcular  Clufters  fe- 
parated  from  the  reft,  fupports  the  Vcftcls  along  the  middle. 

\V  E fee,  therefore,  that  this  Leaf  is  no  more  than  a produdtion  in 
length  of  certain  parts  of  the  Root ; and  may  be  confidered  as  one  entire 
Glanl,  ferving  for  the  fecretion  and  preparation  of  a certain  Juice,  need- 
ful afterwards  for  the  furnifning  the  Flower,  and  for  the  evaporation,  and 
abforption  of  moifture.  Its  communication  with  the  Root  is  open,  and 
evident ; and  this  is  its  plain  ufe.  The  Leaves  of  many  Perennial  Plants, 
while  young,  anfwer  the  fame  purpofe  i and  there  are  two  feafons  wherein 
they  grow  and  decay  again,  while  the  Flower  is  yet  in  the  Bud,  at  the 
crown  of  the  fame  Root.  This  is  very  evident  in  the  Seedling  Anemonies 
and  Ranunculufes. 

We  come  next  to  examine  the  third  part  of  this  Plant ; the  Flowering 
Stalk,  Fig.  r,  b.  Tifis  differs  little  in  external  appearance  from  the  Leaf, 
and  its  Footftalk  j only  upon  its  center  refts  a Flower.  This  Flower-Stem 
rifes  from  the  crown  of  the  Root,  by  a narrow  neck.  The  outer  coat  of 
the  Root  is  thrown  off  entirely  at  the  Crown,  making  a fcaly  Bud,  and  a 
kind  of  fcabbard  for  this  Stalk,  at  its  rifing  : but  all  the  other  fubftances, 
the  Flefli  in  part  and  the  reft  entirely,  are  continued  to  it,  except  the  Pith. 

Let  the  curious,  who  follow  thefe  experiments,  make  careful  fe^ions 
of  the  Plant ; for  the  fame  body,  cut  in  various  directions,  affords  different 
appearances  ; and  the  fliping  of  a knife  might  accufe  this  account  of  error. 
Let  the  Stalk  be  cut  thro’  tranfverfely,  and  fplit  perpendicularly  near  the 
crown  of  the  Root,  and  things  will  be  feen  as  at  Fig.  4,  and  at  the  Letter 
d in  P'ig.  2.  The  inner  Rind  of  the  Root  makes  the  outer  covering  of 
this  Stalk  ; but  it  is  in  this  part  reduced  to  an  extream  thinnefs.  Within 
this  appears  the  Blea ; which  is  white,  vafcular,  and  fomewhat  thicker. 
Within  this  lies  the  Vafcular  Series,  then  the  Flefti,  and  within  that  the 
Conic  Clufters  ; then,  in  the  midft,  the  Pith,  rifing  from  the  Flefliy  Sub- 
ftance  in  the  crown  of  the  Root,  and  forming  a delicate  and  fpungy  lin- 
ing. 
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ing.  It  does  not  fill  the  Stalk,  for  there  Is  a large  hollow  in  the  center; 
acrofs  which  ftretch  fome  few  draggling  Fibres. 

From  the  fiirface  of  the  Fiefliy  Subdance  of  the  Root,  within  the  cir- 
cle made  by  the  bafe  of  the  Stalk,  rife  up,  as  in  the  Leaf-Stalk,  the  Conic 
Clufters  of  VelTels : they  are  very  large,  and  confpicuous ; there  were  fix 
of  thefe  in  the  Leaf-Stalk  ; but  in  this  Stem  of  the  Flower  they  a:  e twelve. 
Each  is  compofed  of  a great  number  of  Vedels,  fome  white,  and  others 
yellowifh  ; containing  alfo  a yellowifh  thick  fluid.  Nature  has  more  to  do 
in  this  Stem  than  the  other  ; for  a Flower  as  well  as  a Leaf  are  to  arife 
from  it. 

As  the  Stalk  advances  higher,  the  hollow  In  the  center  becomes  lefj  ; but 
thefe  Veflels  diminifli  very  little,  and  they  preferve  their  diflindt  number, 
only  as  that  grows  fmaller  they  ceme  elefe  together. 

At  the  head  of  the  Stalk,  where  it  is  not  one  fourth  the  bignefs  that 
it  has  at  the  bale,  thefe  twelve  Veflels  crowd  upon  one  another;  for  their 
diminution  in  diameter  being  very  little,  and  that  of  the  Stalk  confiderably 
great,  they  are  here  prefled  fo  near,  that  they  touch.  See  Fig.  5.  Juft 
below  the  origination  of  the  Leaf  is  the  fmallefl;  part  of  the  whole  Flower- 
ing Stalk,  and  there  thefe  cluflers  of  Veflels  are  not  only  prefled  much 
clofer,  but  they  unite  into  one  uniform  fubfcance  : and  in  this  form  they 
afeend  to  the  Receptacle  of  the  Flower. 

In  tracing  the  courfe  of  the  fix  fubflances  of  which  the  Stalk  is  formed, 
we  find  them  in  the  following  order. 

The  outer  Bark  of  the  Root  having  terminated  in  the  Scabbards  at  the 
bafe  of  the  Stem,  the  fix  remaining  fubflances  only  can  form  the  Plant. 
Of  thefe  the  inner  Rind  of  the  Root  being  now  become  the  outer  Coat  of 
the  Stalk,  continues  its  courfe  up  to  the  Leaf,  Fig.  i.  c,  where  it  termi- 
nates entirely.  The  Leaf  is  formed  of  this  whole  Coat  expanded,  and  of 
a portion  of  the  Blea,  and  fome  branches  of  the  Conic  Cluflers;  all  unit- 
ing, and  fpreading  outward,  and  dividing  into  fix  principal  parts,  with 
feveral  fubdivifions ; inftead  of  continuing  their  upright  courfe,  in  form  of 
a Stalk.  Indeed  this  horizontal  diredion  which  the  Rind,  with  the  other 
fubflances,  takes  in  the  place  of  its  firfl:  perpendicular  one,  is  not  fo  fud- 
denly  performed  as  may  be  imagined.  At  firfl  the  Rind  terminates  at  this 
place,  and  fpreads  in  breadth,  and  forms  the  Leaf : but  that  Leaf  is  con- 
tinued in  the  fame  diredion  that  the  Rind  was  upon  the  Stalk,  and  makes 
the  original  covering  of  the  Flower. 

This  Rind,  tho’  it  appears  a Ample  fubflance  to  the  naked  eye,  is,  in- 
deed,_compofed  of  three  parts,  a central  Vafcular  Subflance,  and  two  in- 
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vefting  Membranes.  Now  tho’  there  be  no  Joint  in  this  Stalk,  as  in  the 
Anemone,  and  Tome  others,  where  anew  Footrtalk  rifes  to  the  Flower,  yet 
we  fee  in  the  part  where  this  Rind  leaves  its  office  of  a Coat,  to  affume  the 
form  of  a Leaf,  its  three  parts  appear  very  diftindlly  : for  the  Vafcular  Sul> 
fliance  between  the  two  Coats  enlarges  to  many  times  its  original  thicknefs, 
and  conditutes  a kind  of  fwelling,  by  the  great  dilatation  of  the  Veffels, 
but  there  is  r.o  Gland  formed  ; there  is  no  convolution,  or  interweaving  of  the 
Veffels,  they  fwell  at  the  termination  of  the  Rind,  in  order  to  begin  the 
Leaf,  and  nothing  more. 

This  gives  the  naked  eye  a view  of  the  real  condrudtion  of  the  Rind 
of  the  Plant.  For  the  fwelling  of  the  vafcular  part  in  its  center  feparates 
the  two  Membranes  to  a diftance,  and  when  the  Stalk  is  fplit  in  this  part, 
one  feems  to  rife  at  a fmall  height  above  the  other,  with  the  Blea,  in  a 
thin  coat,  between.  This  appearance,  however,  deceives  the  eye,  and  is 
immediately  fet  right  by  the  Microfeope.  The  whole  Rind  which  forms 
this  Leaf,  terminates  in  it ; and  what  we  fee  is  only  the  fwelling  of  the 
Vafcular  Subftance  between  its  two  Films,  making  a kind  of  bed  for  the 
portion  of  the  Blea,  and  for  the  Conic  Cluders,  fent  as  Ribs  into  the  di- 
vifions. 

This  being  removed,  we  find  the  remaining  Plant  compofed  of  only 
five  fubftances,  a Blea,  the  \’’afcular  Series,  a Fleffiy  Subftance,  the  Conic 
Cluders,  and  a Pith ; and  crowned  with  a Flower,  perfedl,  tho’  without 
any  Leaf  under  it  ; or  any  Stalk  above  the  place  of  the  infertion  of  the 
Leaf.  The  Rind  terminating  in  the  Leaf,  only  five  of  the  effiential  parts 
remain  for  the  condrudlion  of  the  Flower.  The  outer  part,  or  Blea,  is 
confiderably  thick  and  white.  It  reaches  no  higher  than  the  Petals,  and 
by  degrees  expands  into  them,  and  ends  there.  This  Blea,  like  the  Rind, 
has  its  outer  and  inner  Coat ; tho’  they  are  extreamly  thin,  and  its  central 
Vafcular  Subdance  much  thicker : and  in  the  fame  manner  it  forms  the 
Petals.  Each  of  thefc,  tho’  very  thin,  is  compofed  of  two  Membranes 
and  an  intermediate  Subdance  : thefe  Membranes  become  yellow,  where 
they  rife  loofe  to  the  air  j and  that  is  all  their  difference  from  the  Blea,  in 
its  proper  place  and  form. 

The  Petals  being  all  removed,  we  fee  the  Fleffiy  Subdance  of  the  Stalk, 
which  has  here  acquired  a greener  colour,  running  its  drait  courfe  to  the 
Filaments,  in  which  it  is  to  terminate.  But  over  it,  on  the  outfide,  there 
lies  a yellowifli  Membrane  ; fwelling,  in  form  of  cords,  in  certain  places. 
As  the  Fleffiy  Subdance  of  the  Plant,  like  all  the  other  parts,  is  compofed 
of  Vcffels  with  Membranes  enclofing  them,  it  might  appear  that  this  was 
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the  outer  Membrane  of  that  part  itfelf ; but  there  is  none  correfpondent  to 
this  within ; and  it  is  found  feparable  from  the  Flefliy  Subifance,  and  is 
entire  ; and  has  its  rife  and  termination  altogether  didind;. 

It  is  a peculiar  fubrtance  in  the  original  conftrudtion  of  the  Plant;  the 
Vafcular  Series:  it  is  thrown  off  by  the  Flefhy  Subftance  at  the  crown  of 
the  Root;  it  accompanies  that  all  along  the  Stalk  ; but  it  is  fo  prefied  be- 
tween that  and  the  Blea,  that  it  is  not  to  be  feen  diftindly  otherwife  than 
by  this  diffedion  ; which  fhew's  all  the  parts  in  order. 

When  we  have  taken  off  the  Blea  of  the  Stalk  of  this  Plant,  in  the 
careful  manner  of  the  reft,  we  may  next  feparate  this  yellowifta  Coat  from 
the  Flefliy  Subftance,  without  violence  ; and  beginning  at  the  bafe  of  the 
Stalk  it  will  be  drawn  off  freely,  all  its  length  to  the  very  top  : there  it 
flicks,  and  the  Stalk  muft  be  then  laid  in  maceration  in  warm  water,  for 
fome  hours : for  if  any  violence  be  ufed,  we  break  the  parts,  inftead  of 
feparating  the  whole. 

After  this  repeated  maceration  we  may  re-aflume  the  bufinefs.  The 
yellow  Coat  will  come  off  clear  and  entire : the  Filaments  remain  in  their 
full  number ; but  together  with  this  Coat  come  off  certain  oblong  tubular 
bodies,  refembling  fmall  gaping  Flowers.  Thefe  arc  the  Nedaria  of  the 
Plant,  and  are  altogether  like  thofe  of  Hellebore,  to  which  Genus  it  belongs. 

. We  fee  here  is  a peculiar  organ  in  the  Plant;  and  we  are  no  longer  to 
wonder  that  there  was  a particular  Coat  to  form  it. 

When  we  have  got  thefe  off,  with  the  Coat  which  terminates  In  them, 
we  fee  what  neceffity  there  was  of  care  in  feparating  that  part  gently  from 
the  reft;  of  the  Plant,  in  order  to  preferve  them  with  it ; for  they  adhere 
to  it  by  fo  very  minute  a bafe,  that  now  they  are  feparated  from  the  reft, 
they  drop  off  with  a touch. 

There  are  five  of  thefe  peculiar  Bodies  in  the  Flower  ; and  the  rifing 
lines  like  cords  in  the  yellow  Coat,  from  whofe  extremity  they  fpring,  are 
the  continuations  of  thefe  five  Bodies  dowm  to  the  Root : the  membranous 
matter  between  only  ferving  to  conned  them  together  and  hold  them  in 
their  places. 

Each  of  thefe  Nedaria  is  compofed  of  two  parts,  a Body  and  a Foot- 
flalk.  See  Fig.  6,  Letters  a and  b.  The  Footftalk  is  flat  and  greenifh  ; 
the  Body  is  flefhy,  and  of  the  colour  of  bees-wax.  It  is  hollowed  like  a 
fpoon  ; fplit  at  the  top  into  two  parts,  and  covered  half  way  with  a Lip. 
It  is  thick  and  foft,  full  of  this  yellow  tough  Juice;  and  is  compofed  of 
the  whole  body  of  the  Coat  whence  it  rifes,  the  two  Rinds  covering  the 
Vafcular  Subftance  between. 
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The  Flower  properly  confifts  of  Two  series  of  Petals,  three  in  each  ; 
the  three  outer  are  larger,  the  three  inner  much  lefs  j and  they  are  all 
OBLONG.  Immediately  within  thefe  rife  the  tubular  Bodies  jurt  named. 
They  have  no  connexion  with  the  Petals : they  rife  between  them  ; and 
they  feem  to  ferve  a double  purpofe,  firft  to  affift  in  defending  the  rifing 
Antheras  from  injuries,  where  there  are  gaps  between  the  Petals;  and  after- 
wards to  fecrete  that  yellow  Juice  juft  named,  and  deliver  it  to  the  Fila- 
ments. They  communicate  with  thefe  by  large  Veflels  at  the  bafe.  This 
yellow  Juice  is  wax  ; and  being  indiflbluble  in  water,  it  very  happily  de- 
fends the  particle  of  the  Fleftiy  Subftance  lodged  in  each  grain  of  Farina 
for  a new  Plant. 

Next  within  thefe  Nedlaria  rife  the  Antherre.  They  are  eighteen  in 
number  ; and  each  of  the  Nedtaria  communicates  with  three  of  them. 
Within  thefe  appear  the  Rudiments  of  four  Seed-Veftels. 

This  is  the  Itrudure  of  the  Flower;  very  different  from  the  general 
character  of  the  Aconites.  We  have  feen  how  the  Flefti  is  continued  up 
into  the  Filaments : thefe  are  now  the  outermoft  fubftance  of  the  Flower  ; 
and  the  outer  Coat  of  the  Stalk  is  that  Flefhy  Subftance.  A flip  of  this, 
being  carefully  raifed  from  the  Conic  Clufters  and  Pith,  brings  away  three 
feries  of  Anthera?  with  it,  in  which  it  terminates:  its  whole  fubftance  di- 
viding into  them  at  the  head,  where  there  is  a very  fmall  Receptacle  form- 
ed of  the  white  fpungy  parts  of  the  Conic  Clufters. 

We  know  the  Flefliy  Subftance  confifts  of  a vafcular  Matter  between 
two  Coats : and  fo  do  the  Filaments.  Each  is  a tube  formed  of  thefe 
three  fubftances  ; and  each  fupports  an  Anthera,  which  is  large,  yellow, 
and  appears  double.  Fig.  6,  c. 

The  Footftalks  of  thefe  Antheraa  are  the  Filaments.  Thefe  are  not 
brittle  as  thofe  of  the  Nedaria  ; but  fo  tough,  that  it  is  not  eafy  to  feparate 
them  without  violence.  Being  pulled  downward,  they  take  off  a fmall 
piece  of  the  Fleflay  Subfiance  with  them.  They  are  very  elegantly  formed. 

The  Footftalk,  or  Filament,  at  its  bafe  is  rounded  ; but  it  grows  broader 
and  flatter  toward  the  top.  The  Anthera,  in  many  Plants,  is  fixed  to  the 
Filament  by  an  extream  fmall  neck,  but  here  it  is  the  largeft  part,  which 
fuftains  it.  In  thofe  the  Anthera  feems  a diftind  body  faftened  on  the 
Filament;  in  this  it  is  a plain  continuation  of  the  body  of  the  Filament 
itfelf,  into  two  fwellings : we  fee  that  diftindly  here,  which  is  really  the 
cafe  in  all. 

The  Zerumbeth,  and  many  other  of  the  Afiatick  monandrous  Plants, 
have  a divided  Anthera:  and  fome  have  thought  Linn^us  did  amifs  to 
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clafs  them  in  his  firft  tribe;  calling  the  divided  Anthera  two.  But  that 
great  Author  judged  much  better  than  thefe  Criticks:  he  calls  the  feeming 
two  Anthers,  the  two  parts  of  one  divided  Anthera,  connedted  by  a Mem- 
brane : and  Nature,  in  other  inftances,  avows  the  truth  of  it. 

In  the  Amaryllis  each  Anthera  diftindtly  confifls  of  two  tubes,  within 
one  common  Membrane,  preffed  clofe  together.  In  the  Amomum  Ze- 
RUMBET,  the  Anthera  is  allb  compofed  of  two  bladders  of  Farina;  and 
they  are  not  prefTed  together,  but  lodged  feparate  at  a didance,  within  one 
common  Membrane.  It  is  the  fame  in  this  Plant ; Each  Filament  is  one 
fubdance,  wrapt  in  one  Membrane,  and  yet  the  two  Bladders  of  the  An- 
thera are  fo  didant,  that  they  appear  two  Anthers  to  the  Microfcope. 

Their  true  formation  is  this.  A portion  of  the  Flediy  Subdance  of 
the  Stalk  feparates  from  the  red,  and  runs  up  in  form  of  a Filament.  Its 
own  outer  Membrane  covers  it ; and  within  is  a vafcular  fubdance,  and  an 
inner  Membrane.  The  inner  Membrane  does  not  go  up  regularly  as  the 
outer,  and  line  the  dmple  tube  it  forms : but  fpliting  lengthwife,  it  rolls 
each  way  inward,  and  by  this  means  the  Flediy  Subdance  being  connected 
to  it,  and  rolling  with  it,  there  are  formed  two  leffer  tubes  within  the 
original  one.  See  Fig.  6,  d.  Each  of  thefe  has  a fmooth  Membrane  to 
line  it,  which  was  the  inner  lining  of  the  original  body  ; and  its  outer  fur- 
face  is  the  naked  vafcular  part  of  the  Flediy  Subdance  ; naked  as  to  the 
individual  tube  ; but  fafe  from  injuries,  being  covered  in  both  with  the 
outer  Membrane. 

These  Tubes  diverge  as  they  rife;  and  at  the  head  each  forms  a kid- 
ney-diaped  fpungy  body,  of  a yellow  colour.  Thefe  are  dill  contained 
within  the  outer  Membrane,  which  covers  the  Filament  and  AntheriE  en- 
tire ; and  there  appears  a part  of  it  between  them. 

Thus  does  the  Flediy  Subdance  of  the  Stalk  terminate  In  many  oval  yel- 
low bags.  Thefe  are  compofed  of  its  Vafcular  Subdance  ; and  from  thefe, 
particles  rife  in  form  of  globules  of  Farina,  and  feparate  continually  as 
they  grow  dry  in  ripening.  Each  particle  takes  with  it  a covering  of  the 
inner  Membrane,  which  lines  the  bags  equally  with  the  tubes ; and  into 
this  is  thrown  a little  of  the  waxy  matter,  fecreted  for  that  purpofe  in  the 
Nedtaria,  and  conveyed,  by  communicating  Vedels,  up  the  tubes.  Thefe 
very  Vedels  are  feen  didindlly  before  a good  Microfcope,  at  their  entrance 
into  the  Filament,  and  up  the  whole  length  of  it.  They  enter  near  the 
bafe,  two  into  each  Filament ; and  they  run  up  like  yellowidi  cords  along 
the  furface  of  the  Filament,  jud  under  the  outer  Membrane. 
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Each  particle  of  the  Flefhy  Subfiance  of  the  Plant,  thus  feparated  in 
the  body  of  the  Anthera,  cloathed  with  a Skin  from  its  inner  Membrane, 
and  covered  with  a little  of  the  waxy  Juice,  is  a globule  of  Farina. 
Every  particle  of  the  Flefhy  Subfiance  of  a Plant  is  capable  of  growth  into 
a whole  Plant  of  the  fame  kind  ; for  its  feveral  Coats  are  formed  from  its 
own  Juices,  and  the  very  organs  of  a Flower  are  its  natural  terminations. 
Therefore  this  particle,  in  a globule  of  Farina,  is  capable  of  growth  into 
an  entire  Plant:  it  is  tender,  but  it  is  well  defended  : for  even  in  this  glo- 
bule it  is  furrounded  with  wax,  and  covered  with  a Skin ; and  is  thence 
delivered  to  the  Seed,  where  it  is  fafe  till  fown. 

Having  thus  cleared  away  all  the  Coats  of  the  Winter  Aconite, 
there  remains  a divided  column  of  Pith,  from  the  fummit  of  which  grow 
four  Sced-Velfels ; but  flill  it  is  not  the  abfolute  naked  Pith  which  rifes  to 
the  very  fummit  of  this  column.  Where  the  Leaf,  the  Petals,  the  Nec- 
taria,  and  laflly  the  Filaments,  have  been  torn  off  from  it,  its  naked  white 
and  fpungy  fubflance  makes  the  furface  ; but  thefe  have  not  reached  to 
the  abfolute  fummit  of  the  column.  There  is  a fmall  conic  eminence,  the 
head  of  the  Receptacle,  above  the  place  where  the  Filaments  were  torn 
off,  and  jufl:  below  the  bafes  of  the  Seed-Veflels : this  above  has  a kind  of 
covering:  it  is  a yellowifli  green  fubflance,  and  fliews  itfelf  even  to  a mo- 
derate magnifier,  to  be  more  than  a mere  Membrane.  It  is,  indeed,  a part 
of  the  Conic  Cluflers  of  Veffels  which  rife  within  the  f'lefliy  Subfiance 
of  the  Plant.  That  original  part  terminates  in  the  Filaments:  nor  is  there 
any  need  it  fhould  go  farther : the  parts  which  feparating  form  thofe  Fila- 
ments, are  each  of  them  perfedlly  didindl,  and  one  as  well  as  another 
equally  capable  of  a new  V'^egetation.  When  this  Flefliy  Subfiance  has 
terminated  there  in  that  manner,  the  Conic  Cluflers  of  Veffels  prefled 
clofe  together,  continue  their  courfe  a little  higher,  and  form  this  part, 
which  is  the  very  fummit  of  the  Stalk.  1 his  appears  an  arch  in  a per- 
pendicular fedion  of  the  Plant ; but  when  cut  off  tranfverfely  near  the 
fummit,  it  forms  a khid  of  dome,  of  a pale  green  fubflance,  filled  with 
the  white  Pith,  and  pierced  with  four  diflindl,  and  not  very  minute,  holes. 

Thro’  each  of  thefe  rifes  a column  of  the  Pith  ; which  a procefs  of 
the  yellowifli  Coat  of  the  Crown  covers,  and  thefe  make  the  four  greenifli 
Seed-Veffels.  The  Conic  Cluflers  are  thus  continued,  in  a fmall  portion, 
to  the  very  fummit  of  the  growth,  and  principally  form  the  Valves  of  the 
Sced-Veffels,  which  the  thin  Membrane,  covering  the  Pith,  lines. 

The  Pith  itfelf  here,  in  its  extreme  growth,  breaking  into  pieces,  forms 
a kind  of  white  filmy  Bladders,  with  a Ipungy  fubflance  in  them  ; and  into 
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thefe  are  received  the  little  particles  of  the  Flefliy  Subftance  lodged  In  the 
globules  of  Farina  ; they  are  then  perfed:  Seeds,  and  ready  to  grow. 

The  way  by  which  thefe  covered  morfels  of  the  Flefhy  Subdance  get 
into  the  Seed,  is  obvious.  The  tops  of  the  Seed-Veffels  rife  in  a kind  of 
Stigmata,  or  dewy  heads,  with  open  tubes,  covered  with  a fhining  mol- 
fture  : on  thefe  the  globules  of  Farina  fallj  and  burfting  there,  the  fepa- 
rated  particle,  with  its  wax,  makes  its  way  down  the  future,  to  the  open 
bafe  of  the  Seeds ; in  which  being  lodged,  it  is  called  the  Flantula  Seminalis. 

The  Figures  in  Plate  XI.  (hew  the  principal  of  thefe  parts,  with  their 
feveral  terminations,  diftindly,  as  they  appear  to  the  naked  eye  entire,  di- 
vided and  feparated  one  from  another.  Fig.  i,  exprclfes  the  entire  Plant 
in  Its  natural  fize,  with  all  its  parts.  At  Fig.  2,  is  reprefented  the  fame 
Plant  fplit  dawn  fram  the  Flower  thro’  the  Root,  to  fhevv  the  difpofition 
of  the  Fledi  in  the  Root,  and  the  origination  of  the  Stalk.  Fig.  3,  thews 
a fedion  of  the  Footftalk  of  a Leaf,  with  its  lix  Conic  Clufters  of  Veifels. 
Fig.  4,  a fedion  of  the  Flovvering-dalk  near  the  ground,  where  they  are 
twelve,  and  are  didind.  At  Fig,  5,  is  repre'ented  a fedion  of  the  neck 
of  the  Stalk  near  the  Flower,  v/here  they  are  preded  clofe  together  by  the 
fmallnefs  of  the  Stalk.  Fig.  6,  expredes  a Filament  and  Nedarium,  en- 
larged by  the  Microfcope.  And  the  remaining  Figures  diew  the  feveral 
Coats  and  condituent  fubdances,  as  they  come  oft  entire,  by  means  of  a 
long  maceration,  and  careful  management. 

Figure  7,  diews  the  outer  Rind  of  the  Root;  which,  being  taken  off 
entire,  terminates  in  the  Films,  defending  the  bafes  of  the  Stalks,  and  is 
not  continued  at  all  into  them,  or  upon  them.  The  inner  Rind  is  repre- 
fented at  Fig.  8.  This  forms  the  Leaf  on  which  the  Flower  reds  ; and 
terminates  in  it.  The  next  Coat  or  Blea  is  reprefented  at  Fig.  9,  forming 
the  Petals  of  the  Flower;  and  terminating  in  them.  At  Figure  \o,  is 
fhewn  the  Vafcular  Series  alone  and  entire,  terminating  in  the  Nedaria,  and 
forming  them  entirely.  At  Figure  ii  is  diewn  the  courfe  of  the  Mcfhy 
Subdance  of  the  Plant,  terminating  in  the  Filaments.  And  at  Fig.  12,  the 
Pith,  in  three  disjointed  pieces ; one  being  the  Pith  of  the  Root,  a fecond 
of  the  Stalk,  and  the  third  of  the  Seed-Vedels.  The  Conic  Cluders  are 
difpofed  in  this  Plant  exadly  as  in  the  Hellebore  ; and,  therefore,  as  they 
could  not  be  reprefented  didindly  in  a Figure  of  this  fize,  it  is  better  to 
refer  back  to  that  Plate. 

Having  thus  feen  didindly  the  drudlure  of  the  Plant,  we  (hall  be  able 
to  trace  the  courfe  of  its  Juices  thro’  thofe  feveral  parts  vve  have  examin- 
ed j and  we  fhall  find  here  a much  more  complex  body  than  the  Colchi- 
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cum,  fupported  by  a finglc  fyftem  of  Circulation  in  the  Root,  with  a fmall 
help  from  the  Conic  Cluhers. 

The  general  courfe  of  Nature  in  the  nouriflinient  of  Plants,  is  what 
we  have  feen  already  in  the  Colchicum.  The  outer  Bark  receives  from 
the  earth,  evaporates,  and  again  abforhs  from  the  air,  a great  deal  of  waterv 
matter;  of  this  a fiHrdl  portion  is  lecretcd,  and  delivered  to  the  VTflels  of 
the  inner  Rind  ; they  receive  alfo  their  portion  of  watery  noariilTment  ; 
and  make  their  Iccretions,  which,  with  thofe  of  the  outer  Bark,  they  de- 
liver to  the  Blca,  In  the  Blea  a new  fecretion  is  made,  and  a third  con- 
codlion  is  given  to  the  firil  of  the  other  Juices;  and  this  elaborated  fluid 
being  now  fit  for  the  nonril’hment  of  the  Plant,  is  conveyed  to  the  Flefh. 
There  it  circulates  ; and  thence  begins  the  growth  of  all  the  parts.  The 
Vafcular  Series  is  formed  on  the  furface,  and  the  Conic  Cluflers  ; and  the 
Pith,  within  ; and  proceffes  of  the  Fleflt  accompanied  by  thefe  its  ivatural 
productions,  rile  to  form  the  Stalk,  and  terminate  in  Flowers. 

All  this  depends  upon  the  force  of  a Circulation  in  the  Flefhy  Subftance 
of  the  Shvll  or  Cott,  g.  Fig,  2,  Plate  XI.  The  moiflure  that  is  received 
by  the  Root,  and  by  tlie  Leaves,  when  its  nutritive  particles  are  fecreted, 
is,  in  part,  evaponted  during  the  heat  of  the  day  ; and  more  is  received, 
replete  with  the  fame  kind  of  particles,  to  fupply  its  place.  This  is  done 
continually  ; and,  therefore,  there  is  a continual  addition  to  the  Juices  of 
the  Flefli.  This  redundance  forces  up  thofe  Procefles  which  form  the 
other  parts  of  the  Plant ; and  all  the  time  a fecondary  Circulation  is  carried 
on  by  the  VefLls  of  the  Conic  Ciufters.  Thefe  make  the  Ribs  of  the 
Leaves,  and  the  Receptacle  of  the  Flower  ; therefore  they  all  reach  every 
whoic  the  extremities  of  the  Plant:  they  all  return  from  thence  to  the  bale 
of  the  part  whereto  they  belong  ; and  there  they  have  a delicate  communi- 
cation with  the  Flefli  of  the  Root. 

Thus,  in  the  Plant  now  under  examination,  the  Angle  circulatory  fy- 
flem  is  in  the  Flelh  of  the  Root ; but  the  Radical  Leaves  and  Fibres  of 
the  Root  aflifting,  the  full  nouriflied  blefla  of  the  Root  fends  up  a procefs 
which  forms  the  Stalk  : this,  when  it  is  raifed  as  high  as  the  force  of  that 
fingle  circulatory  fyflem  can  carry  it,  flops  its  growth,  and  the  feveral  parts 
then  feparating,  a Plower  is  formed,  in  which  are  produced  the  Rudiments 
of  many  new  Plants.  Every  eflential  part  is  nouriflied  by  the  coat  of 
Flefh  in  the  Root;  and  into  every  part  run  fome  of  the  Veffels  of  the 
Conic  Cluflers,  which  take  their  origin  from  it. 

That  the  growth  and  lieight  of  the  Plant  depend  upon  the  quantity 
and  difpofition  of  the  Flefh,  will  appear  in  the  comparifon  of  the  heights 
of  feveral  Plants  with  the  quantity  and  place  of  the  Flefh.  Thus  we  fee, 
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that  in  the  Colchicum,  where  -he  whole  head  of  the  Root  is  extremely 
thin,  and  confequently  the  Fleih  of  it  in  very  fniall  quantity,  all  that  is 
raifed  from  it  is  a Flower  without  a Stalk.  This  we  accounted  the  fird; 
and  lowed;  d:age  of  growth.  In  this  Winter  Aconite  the  Root  is 
thick,  and  the  quantity  of  Flefh  very  con lidei  able,  and  confequently  a 
Leaf  as  well  as  a Flower  are  formed,  and  a Stalk  raifed  three  or  four  inches 
high,  to  fupport  them.  This  is  aifo  the  cafe  in  the  Hellebore  : and  from 
thefe,  and  a number  of  other  obfervations,  it  feems  to  me,  that  three  or 
four  inches,  or  thereabouts,  is  the  heigb.t  to  which  a fingle  f)dem  of  Cir- 
culation naturally  carries  up  a Stalk. 

From  this  we  diall  advance  to  the  confideration  of  a Vcgctab'e  Body 
yet  fomething  more  complex,  feledling  the  Anemone  ; whofc  Stalk  is 
confiderably  taller,  tho’  it  have  no  more  Leaves  than  this  j but  wdiofe  ad- 
vance in  height  requires  a fecond  fydrem  of  Circulation. 

The  courfe  of  thefe  experiments  on  the  Wintfr  Aconite,  diewed 
me  accidentally,  that  it  is  capable  of  yielding,  with  Steel,  a crimfon  Dye, 
perhaps  equal  to  that  from  Cochineal. 

CHAP.  XXXVII. 

Of  the  ANEMONE. 

T T is  by  the  mod  gradual  advances  we  mud  expedl  to  arrive  at  a know- 
ledge  of  Nature;  for  all  her  changes  are  made  by  fuch  advances  o.'.’v  : 
there  is  no  great  gap  in  her  everlading  chain  ; nor  can  we  ever  rightly  fol- 
low her  courfe,  unlefs  we  mark  all  the  gradations. 

From  the  dalklefs  Colchicum  we  have  continued  our  refearch  up  to 
the  condrudtion  of  the  Winter  Aconite,  whofe  low  Stem  one  circ  da- 
tory  fydem  is  able  to  nouridi  and  fupport : but  more  of  thefe  are  necciTary 
to  taller  Plants;  and  in  the  Anemone  we  diall  find  didindtly  two;  the 
fird  feated  as  in  the  preceding  Plant,  in  the  body  of  the  Root  ■'  the  fecond 
in  the  lower  half  of  the  Stalk. 

The  Fledi  in  the  Root  of  the  Anemone  fed  by  its  Fibres,  and  its  Ra- 
dical Leaves,  fends  up  a thick  Procefs  of  itfelf,  in  form  of  a tubular  Stalk, 
which  gets  in  the  free  air  all  its  coverings.  This  rifes  by  the  drength  of 
the  Circulation  in  the  Root,  to  the  height  of  four  inches,  or  fomething 
more,  above  the  ground ; but  as  the  Stalk  is  to  be  carried  up  a fecond 
dage,  there  is  a new  fydem  of  Circulation  formed. 
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As  the  FleHi  of  the  Root  forced  up  this  lower  part  of  the  Stalk,  the 
Flelh  of  this  lower  part  forces  up  this  upper  half.  A circulatory  fyftem  is 
neceifary  for  this  j and  Nature  has  given  one  : for  the  Flefli  of  the  lower 
part  of  the  Stalk  makes  an  arch,  and  returns  upon  itfelf,  at  the  place  where 
the  Leaf  grows ; and  a Circulation  is  carried  on  in  this  part  as  evidently  as 
in  the  Root ; from  whofe  force  arifes  the  fctond  Joint  of  the  Stalk,  fup- 
porting  the  Flower. 

I PLANTED  an  Anemone  Root  fo  late  in  the  fummer,  that  it  fliould 
not  flower  till  late  in  winter.  December  the  17th  I took  it  up  in  full 
bloom  j and  found,  on  cleaning  the  Root,  that  lince  the  planting  it  had, 
befide  the  Flower,  produced  iome  new  parts.  The  Root,  when  put 
into  the  ground,  conlllfed  of  a tuberofe  head,  and  from  this  grew  five  pro- 
eeffes,  of  different  lengths,  with  unevi  n 1 nds  : the  whole  was  dry,  hard, 
and  of  a dulTey  brown  ; only  at  the  crown  appeared  a thick  part  paler  than 
the  reft  : this  was  the  principal  Bud. 

When  taken  up,  the  five  Proceffes  were  grown  much  longer;  and  there 
were  (hot  out  from  the  head  the  Rudiments  of  two  others,  in  form  of 
Buds.  The  whole  Root  w-as  of  a pale  brown  ; a|id  four  of  the  proceffes 
yet  paler ; but  the  fifth,  which  lay  loweft,  and  vvas  a continuation  of  the 
head  of  the  Root,  was  of  the  fame  brown  with  that  part 

From  the  head  of  the  Root,  and  from  this  undermoft  Frocefs,  grew 
many  lo.  fe  Fibres  ; from  the  others  none.  This  part,  therefore,  is  the 
only  one  in  an  Anemone  that  is  properly  to  be  called  a Root.  It  is  in 
this  ftate  of  the  Plant  the  natural  body  of  the  Root,  altho’  it  has  been  one 
of  the  common  Proceffes  originally.  The  others  are  lengthened  Buds  j 
and  nothing  more.  They  arc  thus  formed. 

When  an  Anemone  Root  is  taken  out  of  the  ground,  there  is  on  its 
Crown  a Bud,  which  contains  the  Rudiment  of  the  next  year’s  Stalk  and 
Flower.  When  this  Root  is  planted.  Nature  not  only  fends  up  the  Stalk 
from  the  Bud,  to  produce  Flowers  and  Seeds,  but,  careful  of  accidents, 
ihe  fends  out  alfo  other  Buds,  which  are  to  propagate  aqd  increafe  the 
Plant  from  the  Root.  Thefe  appear  upon  the  head  of  the  old  Root ; and 
they  are  Shoots  from  the  Flefh.  Which  from  themfelves  form  a Pith,  and 
pudiing  out  the  Coats  of  the  Root,  and  making  their  way  to  the  furface, 
there  appear  in  feveral  conic  bodies,  covered  with  many  filmy  fcales  ; thefe 
fcales  are  formed  of  the  three  outer  coats  of  the  body  of  the  Root,  which 
having  been  all  pufhed  out  by  this  Shoot  from  the  Flefli,  throw  off  imper- 
fedt  Films  from  their  ftretched  parts,  which  ferve  to  defend  the  tender 
Plant  or  Embryo  contained  in  the  Shoot. 
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While  the  Plant  flowers,  thefe  are  filled  with  nourifhment,  and  they 
grow,  and  thrufi  out  farther  from  the  Root:  they  become  lengthened  to 
an  inch  or  more;  and  the  lowed:  Films  being  always  left  upon  the  Procefs, 
that  whole  pare  has  a fcaly  furface.  S.e  Plate  XII.  Fig.  a a a. 

When  the  Procefs  has  attained  this  length,  it  is  in  a date  of  growth 
for  a new  Plant.  It  may  be  broken  off  from  the  original  Root,  and  put 
into  the  ground.  The  wound  being  only  at  the  end  of  the  body,  is  of  no 
confequence  ; the  Bud  which  was  the  original  of  the  whole  remains  un- 
hurt at  the  other  end,  and  forms  a Crown,  Fig.  2.  b\  from  which  a new 
Plant  rifes. 

Gardiners  take  thefe  Precedes,  for  p.irts  of  the  Root ; but  they  djould 
didinguifh  better.  No  Fibres  grow  from  them  while  they  adhere  to  the 
Root ; nor  does  their  extremity  dioot  in  length,  as  the  ends  of  Roots  do  ; 
but  keeps  its  original  form  ; while  the  fcales  which  cover  it,  give  it  a rag- 
ged appearance. 

When  one  of  thefe  Precedes,  which  we  fee  are  only  lengthened  Buds, 
is  broken  off  from  the  old  Root,  and  planted  in  the  ground,  it  takes  a new 
condition.  While  it  remained  fixed  to  the  body  of  the  Root,  it  had  its 
nourifhment  thence,  and  therefore  needed  not  to  dioot  out  Fibres : but 
when  feparated,  and  planted,  the  lengthened  part  by  which  it  wa=  joined 
to  the  Root,  adumes  the  condi  ion  of  the  bodies  of  other  Roots,  and  lends 
out  Fibres  to  draw  nouridiment%/or  the  fupport  of  the  embryo  Plant, 
which  is  now  ready  to  dioot  from  its  Crown. 

The  bafe  of  the  Bud,  Fig,  2,  c,  where  it  originally  rofe  from  the  fur- 
face  of  the  old  Plant,  fwells  fird,  and  forms  a head  of  a Root,  juft  fuch 
as  that  from  whence  it  fprung  ; the  whole  exterior  part  of  the  Bud  then 
lengthens  and  enlarges  ; and  Fibres  are  fhot  out  from  the  lengthened  part 
of  the  Procefs.  Prefently  the  fcales  of  the  Bud,  feparated  by  its  increafe 
in  length,  open,  and  there  burd:  from  them  Shoots ; but  thefe  are  only 
Rudiments  of  Radical  Leaves,  d.  The  Crown  itfelf  remains  unopened, 
and  the  embryo  Plant  for  dowering  does  not  yet  grow.  There  requires 
the  alddance  of  the  Leaves  for  that  effort. 

The  fecond  year  this  Crown  opens,  and  the  Flowerdalk  rifes  : and  at 
the  fame  time  new  Buds  burd:  forth. upon  the  head  of  the  Root  near  the 
Crown  ; fuch  as  in  the  old  Root  gave.ori,gin  to  this;  and  thefe  lengthen- 
ing into  fo  many  Procedes,  are  ready  af towards  to  be  feparated  from  the 
Root,  and  grow. 

This  is  the  propagation  of  the  Anemone  by  increafe  of  Root:  and 
three  years  are  necelfary  for  the  full  jprocedure.  The  Bud  which  is  form- 
ed 
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ed  this  Autumn,  1758,  will  be  a long  Procefs  in  1759,  fit  to  be  feparated 
from  the  Root  3 in  the  year  1760,  this  will  fend  up  Leaves,  and  in  1761 
it  will  flower  j and  new  Buds  will  then  be  formed  from  it. 

Here  let  us  refi,  and  wonder!  the  proceeding  of  Nature,  thus  ex- 
plained, is  fimple  and  familiar;  but  how  delicate  it  is ; and  how  long  time 
i;  required  for  it  I The  Anemone  which  1 have  now  before  me,  Decem- 
ber 1758,  wa>  formed  in  the  Autumn  of  i~553  and  has  been  all  this  time 
nurfed  under  the  bofom  of  the  earth,  and  under  covert  of  innumerable 
fcales.  It  is  a piece  of  the  original  Root,  and  has  been  all  thofe  years 
forming;  firlt  nouriflied  by  tlie  Root,  ard  then  by  Fibres  of  its  own. 
This  we  find  is  the  conflant  courfe  of  Nature,  by  taking  up  the  Root  at 
various  feafoivs,  in  fucceffion.  And  certainly  it  is  worth  the  while  to  en- 
quire, Wliat  is  the  internal  firadture  of  the  increafing  Bud  from  its  firfi: 
appearance  ; how  the  ) oung  Plant  is  formed  ; and  by  what  fiages  it  attains 
perfedtion. 

The  Rudiment  of  a new  Bud  is  alvvay  formed  at  the  time  when  a Stalk 
fncots  from  the  Root  f r flowering  : the  lame  force  of  Nature  effedfs  both 
thefe  purpofes  ; therefore  tl'iC  firR  enquiry  after  the  origin  of  a Bud,  mull: 
he  in  a Root  iufi  lending  up  its  flowering  Stalk  : and  to  avoid  confulion  cf 
parts,  it  is  bell  to  chufe  a new  Root,  juft  puflflng  lor  its  firft  Flower. 

Dissecting  this  Root  length  wife,  we  find  it  is  compofed  of  the  ufual 
feven  parts;  i.  a brown  outer  Bark;  2.  a whitifh  fpungy  inner  Rind;  3. 
a white  Blea  ; 4.  a Vafcular  Series  ; 5.  a Flelhy  Subllance,  which  is  refi- 
nous  and  yellow  ; 6.  a feries  of  Conic  Clufters  of  VelTels;  and  7.  a vaft 
Pith.  This  is  the  conftrudlion  of  the  body  of  the  Root.  The  Dead  has 
the  fame  compofition  exadlly ; but  the  Pith  bears  more  than  double  the 
proportion  there  to  any  of  the  other  parts.  This  exadtly  receiving  water 
as  a fpunge,  caufes  the  fwelling  ; and  from  the  Flefh  covering  it  there,  rife 
the  Shoots.  The  interior  part  of  this  Head  is  ftill  terminated  by  its  original 
and  proper  Bud  ; and  from  this  rife  the  Stalk  and  Leaves ; the  Stalk  from 
the  end,  and  the  Leaves  on  each  fide. 

It  was  in  the  year  1756  I began  thefe  enquiries;  and  I feledled  for  the 
purpofe  a number  of  young  Roots,  then  ready  for  their  firft  bloom.  Upon 
one  of  thefe  I began  the  experiments;  and  the  reft  were  planted  in  the 
ufual  manner  the  fucceeding  years,  to  mark  the  formation  and  progrefs  of 
the  Bud,  which  afterwards  was  to  be  a compleat  Root. 

A FLOWERING  Root  of  the  kind  juft  mentioned,  being  fplit  lengthwife, 
we  fee  the  whole  fubftance  of  it  is  contradled,  at  the  upper  extremity,  into 
a kind  of  neck  ; and  thence  arifes  the  Stalk,  Fig.  2,  e. 
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The  Neck,  or  part  between  the  Root  and  Stalk,  has  the  form  of  a 
fmall  ring  ; and  feems  to  divide  them  one  from  the  other.  The  Stalk,  on 
a flight  view,  might  feem  rather  fixed  upon  the  Root  than  rifing  from  it : 
but  the  Microfcope  flaews  the  wonderful  mechanilm,  and  it  is  this. 

The  outer  Bark,  the  fpungy  inner  Rind,  and  the  Blea,  all  run  up  in  a 
continued  line  from  the  Root  : but  the  FlelE,  at  the  union  of  the  Root 
and  Stalk,  forms  an  arch  : from  which  rifes  a procefs  or  part  of  the  fur- 
face,  forming  the  Flelli  of  the  Stalk  j which  foon  gets  thufe  coverings  as 
it  rifes. 

Thus  is  the  Stalk  continued  from  the  Root,  and  is  truly  a lengthened 
Procefs  of  that  part,  extended  upwards.  When  the  force  of  the  Root 
ceafes,  at  a certain  appointed  height,  being  the  utmolf  the  circulatory  fy- 
dem  of  the  Root  can  effecl,  a fecond  fydem  is  formed  ; and  when  a new 
Stalk  is  forced  up  from  this,  as  the  firft  was  from  the  Root,  and  has  reach- 
ed its  utmoll:  heighth,  the  parts  open  into  a Flower.  The  three  outer  Pe- 
tals,"yi  are  formed  of  the  exterior  Rind  of  the  Stalk  ; the  inner  Bark  forms 
the  three  innermod  Petals,  g,  and  there  terminates : the  Valcular  Series 
terminates  in  a thick  Ring,  h : the  Flediy  Subdance  forms  the  Antherae, 
i : the  Conic  Cluders  make  a Receptacle,  k ; and  the  central  Pith  forms 
the  Seeds.  So  ends  the  Stalk  ; and  thefe  Seeds  ripening,  produce  new 
Plants  : only  continuing  to  grow. 

The  elTential  part  to  a Plant  is  in  this,  as  in  all  others,  the  Flediy  Sub- 
dance  of  the  Stalk  : and  a piece  of  this  is  lodged  in  every  globule  of  Fa- 
rina ; which  being  dickered  from  danger  in  the  Seed,  afterwards  grows. 

Of  this  we  have  already  treated  at  large:  it  is  the  Root  we  are  properly 
examining  here.  While  the  principal  part,  or  main  body,  of  this  Root, 
is  thus  continued  upward  in  a Stalk  for  flowering,  the  Flediy  Subdaiice, 
furnilhed  with  abundant  nouridiiiient  for  the  growth  of  the  Stem,  fwelis 
out  alfo  a little  on  one  flde,  near  the  Joint,  where  the  Root  ends  and  the 
Stalk  begins.  The  time  of  this  fweliing  is  jud  when  the  Flowerdalk  is 
rifing;  and  its  fird  appearance  is  a yellowish  Knob  or  Lump,  vlfible  only 
by  the  Microfcope. 

The  origin  of  this  is  jud  fuch  a Particle  as  that  which  is  to  be  afer- 
wards  lodged  in  each  grain  of  the  Farina,  and  thence  delivered  to  the 
Seed  ; and  hwing  the  fame  vegetative  power,  or  Principle  of  Life  with 
that,  it  grows  in  the  fame  manner.  It  is  already  in  the  ground ; it  is  as 
fecurely  bedded  in  the  body  of  the  Root,  as  the  other  can  be  in  the  Seed  ; 
and  having  an  immediate  fupply  of  nouridiment  from  the  very  Fibres  of 
the  Plant,  it  diredly  grows. 
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Nature  is  wonderfully  uniform  in  her  courfe  ; and  whenever  we  think 
otherwife,  it  is  becaufe  we  do  not  underfland  her  operations.  It  was  not 
known,  till  from  fome  former  obfervations  1 was  fo  happy  to  make,  that 
the  Rudiment  of  the  future  Plant  was  in  the  globule  of  Farina;  and  that 
it  was  only  a particle  of  the  Flefliy  Subftance  of  the  Stalk  : but  now  that 
is  demonftrated,  we  fee  that  the  little  lump,  firfh  formed  for  the  produc- 
tion of  a Bud,  is  the  very  fame  thing  ; and  we  have  the  fatisfadtion  to  find, 
that  in  each  of  thefe  fates,  diflindt  and  unlike  as  they  feem,  the  fame 
courfe  of  time  is  required  to  bring  them  to  maturity.  When  the  ripened 
Seed  is  fou  n,  the  third  year  fliews  the  [lower:  and  in  the  fame  manner 
three  years  ferve  to  peifedl  this  Radical  Lump  into  a F'lovvering  Plant. 

If  the  Seed  be  kept  fafe  out  of  the  ground  a year  or  two,  it  will  yet 
grow,  when  fown  ; and  if  the  Bud  formed  from  the  Radical  Particle  be 
at  its  due  growth,  feparated  from  the  old  Root,  it  will,  in  the  fame  man- 
ner, bear  to  be  kept  a long  tim.e  out  of  the  earth  ; and  yet  will  grow  when 
planted.  Tlte  cafe  is  juf  the  fame.  The  Seed  and  the  Root  ferve  equal- 
ly as  coverings  for  this  living  Panicle  of  the  Flefhy  Subfance  ; and  fo  long 
as  they  are  kept  from  mouldinefs,  fermentation,  and  decay,  that  l^article  is 
always  ready  to  grow. 

The  new-formed  Lump  on  the  fide  of  the  Root  is  in  the  fate  of  the 
Rudiment  in  the  Farina;  and  powerful  Microfcopes  will  difcover  in  this,  as 
in  the  Seed,  a cluf er  of  Fibres  toward  the  top,  which  are  arranging  them- 
feh  es  for  the  Formation  of  the  Plant  to  come.  Soon  afterwards  their  form 
becomes  more  difindtly  vifible. 

The  new-formed  Lump  pufies  outward,  and  foon  fioots  inward  a 
Pith,  its  proper  lining.  The  tirf  formed  Particle  cannot  do  otherwife  j for 
it  is  a piece  of  that  fubfance  of  the  Root  from  which  the  Pith  grows.  In 
a few  weeks  this  Lump,  which  was  at  firf  only  a yellowifi  fpot,  becomes 
a lengthened  streak;  making  its  way  in  a direction  a little  oblique, 
and  pointing  upwards,  toward  the  outfide  of  the  Root. 

Soon  after  it  forces  out  the  Blea  of  the  Root,  its  fpungy  inner  Rind, 
and  its  outer  Bark;  and  is  thruf,  together  with  them,  to  the  level  of  the 
furface,  and  prefently  after  beyond  it.  It  is  not  there  naked  ; for  the  fe- 
veral  outer  Coats  of  the  Root  which  it  has  carried  out  with  it,  fend  forth, 
from  their  firfaces,  a multitude  of  filmy  fubfances,  which  encompafs  it  as 
fcales,  forming  a proper  Bud ; as  regular  as  that  upon  the  mofl:  common 
Tree. 

At  this  period,  when  the  head  of  the  Bud  is  advanced  toward  the  free 
earth,  the  crown  of  it  contains  that  duller  of  Fibres  firfl:  feen,  fomething 

more 
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more  advanced  j but  idil!  fo  unfafliioned,  that  none  but  thofe  u'ho  know 
what  they  were  to  expedt,  would  find  there  the  lead:  refernblance  of  the 
fucceeding  Plant.  This  may  be  called,  for  difiindtion,  the  Rudiment  in 
its  fecond  ftage. 

From  this  time  thefe  feveral  parts  of  the  fucceeding  Plant  grow  fome- 
thing  more  didindf,  as  the  Bud  increafes  j till  at  the  end  of  that  fummer, 
when  the  Bud  is  full  formed,  and  the  Roots  are  ready  to  be  taken  up,  the 
complex  body  has  at  its  top  fornething  like  the  Anemone  Flower.  This 
may  be  called  its  third  fiage. 

When  the  Root,  with  this  Bud  upon  it  has  been  planted  again,  and  has 
remained  its  flowering  feafon  in  the  ground,  on  taking  it  up,  the  Bud  is 
found  lengthened  into  a Radical  Procefs ; and  the  Crown  of  it  being  fplit 
open,  there  is  feen  the  Rudiment  of  the  fucceeding  Plant,  in  its  fourth 
fiage.  Its  place  is  near  the  Crown;  and  fomewhat  on  one  fide:  and  to 
the  unaflified  eye,  it  appears  but  as  a fmall  dufky  fpot : but  the  power  of 
the  Microfcope  fhews  now  the  form  of  the  whole  fucceeding  Flower,  except 
the  Petals. 

This  want  of  the  mofl:  fhewy  part,  would  miflead  the  common  eye  ; 
but  thofe  accuftomed  to  natural  refearches,  know  the  moft  eflential  are  al- 
ways firfi  formed,  and  thofe  of  lefs  importance  afterwards.  We  know  the 
Rudiments  of  Seed  are  the  moft  effential  in  this  cafe  ; and  therefore  they 
are  to  be  firft  expedfed  vifible  : we  fee  them  accordingly  : not  in  their  pro- 
per form  of  Seeds,  for  they  conftitute  the  inner  Petals  in  this  Double  Ane- 
mone ; and  they  have,  even  thus  early,  a tendency  to  that  fhapc.  The 
appearance  now  is  an  oval  body,  furrounded  and  covered  with  Films.  The 
Stalk  is  all  this  time  invifible,  and  even  the  very  Rudiments  of  the  outer 
Petals. 

When  this  Procefs  has  ftood  its  due  feafon,  it  will  (hoot  up  a Flowering 
Stalk  ; whether  it  be  feparated  from  the  Root,  or  planted  again  with  it. 
If  we  take  up  fuch  a Root  when  it  has  been  a month  in  the  ground,  we 
find  the  young  Flower  in  the  center  much  more  diftindt : the  fix  outer  Pe- 
tals are  plainly  formed,  and  they  foon  increafe  in  fize.  This  may  be  called 
the  fifth  fiage  of  the  young  Plant : and  after  this  the  procefs  to  a perfedl 
form  is  much  more  rapid. 

After  one  feafon  more  this  new-formed  Plant  is  to  (hew  itfelf  above 
the  ground.  Taking  up  the  Root  foon  after  planting  at  that  period,  we 
find  the  young  Flower  much  more  diftindt : but  covered  by  long  and  point- 
ed purple  fcales,  it  now  refembles  a Rofe  in  its  Bud,  with  the  jagged  end 
of  the  Cup  about  it : and  one  would  be  apt  to  think  the  Anemone-  had 
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originally  a Cup  like  that  Flower,  tho’  it  never  appeared  above  ground. 
This  is  the  fixth  Rage  of  the  Rudiment. 

The  feventh  is  to  be  feen  fomewhat  later  in  the  fame  feafon  ; and  that 
explains  all.  The  Procefs  being  now  become  an  abfolute  Root,  and  the 
young  Plant  ready  to  rife  from  it,  we  fee  the  Flower  yet  more  perfedl ; 
and  find  thofe  purple  Films  which  feemed  a Cup,  are  really  the  Rudiments 
of  that  peculiar  Leaf  which  is  placed  about  the  middle  of  the  Stalk  in  the 
full-grown  Anemone  : there  appears  alfo  now,  and  never  before,  the  Ru- 
diment of  a Stalk,  uniting  the  Root  and  the  young  Flower.  This  is  the 
lall  ftage  of  the  embryo  Plant  : what  follows  is  done  above  ground,  and 
open  to  all  eyes. 

The  Bud  pierces  the  furface  of  the  earth,  fupported  by  its  fliort  Stalk, 
and  with  its  top  downwards.  The  end  where  it  is  joined  to  the  Stem  is 
defended  by  the  Leaf  which  is  to  expand  upon  the  middle  of  the  Stalk  i 
tind  this  makes  it  able  to  refifl:  injuries.  Its  form  is  that  of  a Sw’an’s  Neck  j 
and  the  extremities  of  that  particular  Leaf  make  a kind  of  Fringe  to  the 
bent  part.  Fig.  i,  a. 

From  this  time  it  grows  fall  : the  Stalk  lengthens,  the  Head  fwells, 
and  from  the  bignefs  of  a fmall  Pea  is  foon  equal  to  a large  Bean,  b.  At 
four  inches  height  of  tlje  Stalk,  the  Leaf  which  has  hitherto  been  clofed 
about  it  opens ; and  the  Stalk  lofing  its  bend  at  the  top,  becomes  nearly 
credt,  Fig.  I,  c. 

The  Bud  of  a Flower  is  now  large,  but  green  ; and  fits  clofe  upon  the 
bofom  of  that  Leaf  } as  the  Flower  of  the  yellow  Hellebore,  which  we 
call  Winter  Aconite  ; before  defcribed.  From  this  time  the  progrefs 
to  perfeRion  is  fwift : a Stalk  fiioots  up  from  this  Leaf ; that  is,  the  Stem 
of  the  Plant,  which  has  hitherto  been  terminated  there,  rifcs  by  a new 
growth  from  it,  as  from  another  Root. 

The  Flower  is  then  fupported  at  two  Inches  above  the  Leaf  which 
hitherto  defended  it,  performing  the  office  of  a Cup  : and  the  Petals,  which 
were  hitherto  green,  become  red,  the  Plant  is  now  in  its  perfedtion.  Fig. 
I,  d.  The  original  fix  Petals  of  which  the  Single  Anemone  was  com- 
pofed,  have  Pent  up  from  the  fame  bafe  a number  of  other  large  Petals 
like  themfelves ; the  pale  Filaments  originally  crowned  with  yellow,  are 
converted  into  a kind  of  crimfon  clubs  : their  form,  in  fome  degree,  re- 
maining, tho’  their  colour  and  qualities  are  loft.  Thefe  make  a crimfon 
fringe  juft  within  the  bafe  of  the  Flower,  e \ and  what  in  the  Single  or 
natural  Anemone  were  Rudiments  of  Seeds,  fwell  here  into  narrow,  co- 
dpured  Petals  j and  conftitute  the  great  doublenefs,  /. 
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This  is  the  Fa<£t : but  It  will  be  ufeful  alfo  to  explain  the  manner.  To 
underftand  this  juftly,  we  muft  begin  at  that  fpot  in  the  Plant  w'here  re- 
fided  the  original  Principle  of  Life ; and  trace  it  thence,  downw’ard  to  the 
^xtremell  Fibre,  and  upward  to  the  Flower.  This  dridf  enquiry  carries 
us  back  either  to  the  Seed,  or  firfi:  Bud  from  the  original  Root  : it  is  equal 
which  we  take  ; for  the  Principle  of  Life  is  the  fame  in  both  ; and  its 
equal  progrefs  in  either,  from  that  fir  ft  fimple  Rudiment  to  perfedlion,  be- 
ing the  fame,  they  mutually  iUuftrate  one  another. 

The  great  Axiom  is,  that  the  Flefliy  Subftance  of  the  Stalk  is  the  efien- 
tial  part  of  the  Plant.  In  this  the  power  of  Vegetation  refides ; it  refides 
in  every  part  of  this ; and  in  no  other  part  of  the  Plant. 

y\NY  Particle  of  this  which  can  be  prefcrved  from  putrefaction  in  the 
earth,  will  grow  ; and  no  other  part  can  grow  without  this.  This  being 
planted,  will  produce  all  the  others ; but  all  the  other  parts,  without  this, 
perifla  : they  cannot  produce  this ; and  there  is  no  Vegetation  without  it. 
The  efiential  part  of  the  Flower  is  formed  of  this,  and  it  is  a portion  of 
this  lodged  in  the  Seed  that  grows  The  experiments  lately  made,  under 
my  direction,  by  Mr.  Barnes,  upon  the  principles  of  Agricola,  fhew 
this.  Every  part  of  a Plant  which  contains  but  a particle  of  the  Flefhy 
' Subftance,  will  grow  into  a perfeCt  one,  if  kept  from  putrefaction. 

On  this  fundamental  truth  depends  all. 

A Particle  of  this  Flefhy  Subftance  of  the  Anemone  Stalk,  lodged  in 
a Seed,  or  in  the  center  of  a Bud,  is  the  Rudiment  from  which  a new  klant 
of  the  Anemone  is  to  grow.  This  is  at  firft  a fpeck  too  fmall  for  the 
fight,  unlefs  affifted  by  the  moft  powerful  Microfcopes : It  is  defended  by 
the  fpungy  fubftance  of  the  Seed,  or  by  the  fubftance  of  the  Root,  which 
grows  round  about  it  in  the  Bud  : But  this  lives ; this  only  lives  j and  it  is 
the  Principle  and  Seat  of  Life  in  the  fucceeding  Plant. 

Whether  a Seed,  or  a lengthened  Bud  of  the  Anemone,  called  a 
Parted  Root,  be  fet,  it  is  from  this  fpot  the  fucceding  Plant  rifes.  It  is 
lodged  by  the  Gardiner’s  hand,  at  fome  fmall  depth  under  the  earth  ; and 
there  it  begins  to  grow.  Roots  are  fent  downward,  and  a Stalk  is  (hot  up- 
wards, each  from  this  one  point.  This  remains  always  in  the  fucceeding 
growth  ; and  is  the  Seat  of  Life  in  the  Plant.  All  the  reft  grow  from  it  : 
What  we  call  the  Stalk,  is  only  a continuation  of  a part  of  this  upw'ard  ; 
and  what  we  call* the  Root,  is,  in  the  fame  manner,  a continuation  of  it 
downward  : both  are  extenfions  only  of  this  point : being  of  its  nature, 
they  contain  the  power  of  Vegetative  Life,  as  the  original  piece  does ; and 
being  planted,  as  that  was,  any  piece  of  them  is  as  ready  to  grow.  This  I 
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have  found  : for  pieces  of  the  Stalk,  or  of  the  Root  of  an  Anemone, 
ever  fo  fmall,  if  covered  in  the  wounded  part  with  Cement,  will  grow, 
and  become  perfect  Plants  j as  pieces  of  the  Polype  will  become  perfedl 
Animals. 

We  are  now  to  trace  the  progrefs  of  this  original  point,  or  Particle  of 
the  Flefliy  Subftance,  into  a perfedt  Plant. 

We  have  fliewn  how  it  is  formed  by  growth  from  the  head  of  the 
Root,  and  how  it  gathers  flrength  in  three  fcafons,  while  yet  lodged  in 
fecret  in  the  heart  of  the  Bud.  At  the  end  of  that  time  it  is'  planted  out. 

This  feparation  conflitutes  the  Procefs  a diliindt  Plant:  till  this  time  it 
had  been  a part  of  the  old  one.  We  have  feen  how  this  acquires  its  growth, 
and  we  will  now  follow  the  Seed. 

In  this,  as  in  the  Bud,  is  lodged  an  original  particle  cf  the  Flefliy  Sub- 
ftance  of  the  Stalk  of  the  parent  Plant.  It  is  put  into  the  ground,  and 
after  fome  days  it  feparates  from  the  Hufk  ; and  we  fee  the  original  Par- 
ticle naked  ; it  is  fmall,  duflcy,  moifl:,  fpungy,  and  fcaly..  A few  flight  Fi- 
bres firfl:  fhoot  downwards,  and  a Film  foon  after  covers  the  firft  Particle, 
from  whence  thefe  fpring.  This,  by  degrees,  thickens,  and  becomes  the 
Blea  ; or  that  part  which  in  the  perfedl  Plant  is  to  be  the  third  Coat,  count- 
ing from  the  furface. 

The  tender  Fibres  which  were  firft  fliot  from  the  naked  Particle,  and 
wero  themfclves  alfo  naked,  get  at  the  fame  time  alfo  this  covering  of  Blea  j 
and  in  the  fecond  ftage  of  growth,  they  confift  of  a folid  flefhy  matter, 
and  one  Coat.  They  are  continuations  of  the  firft  Particle  itfelf,  and  are 
the  fame  in  fubftance.  Their  firft  ftate  was  nakednefs  j and  in  this  the 
whole  would  have  rotted  and  decayed.  The  fubftance  of  the  Seed  had 
defended  the  Particle  before,  and  now  it  is  robbed  of  that,  provident  Na- 
ture is  giving  it  a new  defence,  formed  by  the  fecretion  of  its  own  Juices  ; 
as  the  fhell  of  a Snail,  or  the  coverings  of  other  tender  Animals  are  formed. 

The  original  Particle  is  covered  on  the  furface  with  the  open  ends  of 
thofe  tubular  parts  which,  in  a kind  of  chain,  form  its  fubftance.  The 
firft  Juices  they  fecrete,  cover  the  naked  body  with  a flime,  which  foon 
condenfes,  and  becomes  this  Blea,  coating  the  whole  down  to  the  extre- 
mities of  the  Fibres.  In  the  firft  ftage  the  Rudiment  was  a fliapelefs  Par- 
ticle. In  this  fecond  ftage  there  begins  to  appear  a body  of  a Root ; it  is 
a little  lengthened  from  one  end,  and  gives  the  Rudiment  even  already  the 
form  of  a Procefs. 

It  has  been  fuppofed,  the  Pith,  or  central  fubftance  of  a Plant,  con- 
tained the  Vegetative  Power : but  all  this  time  the  new  Plant  is  growing, 
and  no  Pith  is  yet  formed. 
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The  Fibres  being  covered  a6l  more  vigoroufly  ; and  foon  the  Particle, 
which  we  may  now  confider  as  the  body  of  the  Root,  fwells  : the  increafe 
is  inward  : and  in  the  third  ftage,  which  a few  days  bring  on,  the  tubular 
openings  within,  fend  forth  a Juice,  as  thofe  on  the  furface  firfl:  did  3 and 
this  fwelling  and  didending  the  Particle,  forms,  by  degrees,  a Pith.  This 
is  equally  done  in  fhe  body  of  the  Root,  (for  fo  we  may  now  call  the  ori- 
ginal Particle)  and  in  thofe  Procefles  of  it  which  make  the  Fibres  : for 
being  two  parts  only  of  one  fubfiance,  the  fame  change  happens  at  once 
in  both.  Thus  we  have  the  formation  of  thofe  parts  which  are  to  be  con- 
fpicuous  in  the  future  Plant.  Thefe  flages  of  growth  are  arbitrary  ; and 
the  progredion  is  very  fwift  from  one  of  them  to  the  other.  But  they  are 
determinate,  and  didindl  : and  therefore  highly  ufeful. 

Let  us  remember  that  this  original  Particle  which  is  to  grow  into  a new 
Plant,  was  a part  of  the  Flefhy  Subftance  of  the  parent  Plant,  terminating 
in  a globule  of  the  Farina  ; there  it  was  covered  with  a waxy  matter  ; 
and  thus  covered  it  was  delivered  into  the  fhell,  which  having  received  it, 
became  a Seed. 

All  thefe  things  are  extraneous  to  it : they  ferve  for  its  prefervation  j 
and  nothing  more.  We  have  feen  the  Seed  planted  ; we  have  feen  it  burft; 
we  have  feen  the  original  Particle  delivered  naked  from  it,  after  having 
firfl  received  the  beginning  of  vegetative  growth  within  it ; and  we  are 
now  to  follow  it  into  the  form  of  an  entire  Plant.  Its  original  body  dwel- 
led, and  fet  to  growing,  with  a few  naked  Fibres  produced  from  it,  was 
the  firfl:  plain  flage  : yet  this  naked,  and  almofl  fhapelefs  morfel,  was  a 
perfedt  Vegetable,  capable  of  growth,  and  of  producing  all  the  other  parts. 
In  the  fecond  flage,  we  fee  a white  Coat  formed  to  the  dufky  fpot  j and 
in  the  third,  a Pith  formed  within  it.  Three  fubflances  are  already  con- 
flituted  : the  whole  Plant  confifls  of  only  four  more,  and  they  foon  follow. 

The  Blea  is  formed  of  the  hardened  Juice  thrown  from  the  ends  of 
Veflels  of  the  Flefhy  Subflancej  other  fmaller  Veflels  of  the  fame  fub- 
flance,  whofe  ends  were  not  open,  run  into  this  Blea ; and  take  their 
courfe  along  it.  Thefe  unite  the  Blea  to  the  Flefh,  and  one  fyflem  of 
Veflels  ferves  them,  and  runs  thro’  them  : and  between  thefe  is  formed, 
from  the  Flefh,  the  Vafcular  Series. 

The  Blea  has  its  Veflfels  alfo  open  upon  its  furface,  and  a Juice  is  dif- 
charged  from  them,  jufl  as  was  originally  from  the  Flefli  j only  in  lefs 
quantity.  This  covers  the  new-formed  Body  and  Fibres  all  over;  and 
condenfing  afterwards  it  forms  a new  Coat  upon  the  Blea.  This  is  the 
inner  Rind  of  tl]e  entire  Plant.  Veflfels  are  continued  out  of  the  Blea  into 
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this,  and  run' their  courfe  up  the  whole  height  that  It  is  carried  in  the  fuc- 
ceeding  growth  of  the  Plant.  This  is  the  fourth  ftage  of  the  Seedling 
Body  : and  it  confids  now  of  five  fubflances  ; or  more  properly,  the  ori- 
ginal Particle  has  formed  three  Coats  outward,  and  a kind  of  marrow  in- 
ward. 

Two  more  parts  are  to  be  produced,  and  then  all  will  be  perfe(fl : thefe 
are  the  outer  Rind,  and  the  Conic  Clufters  of  V^fTcls.  The  Vtfllds  which 
open  upon  the  furface  now  are  few,  but  they  difcharge  fome  fluid  ; this 
condenfes  as  the  former  had  done,  and  makes  another  Coat  of  the  Plant,  a 
fourth  cover  to  the  original  Particle  ; it  is  the  outer  Bark.  The  Conic 
Clufliers  alfo  rife  between  the  Flefli  and  Pith  ; and  all  is  now  perfedt. 

Thus  we  fee  of  what  parts  a perfcdl  Vegetable  confifts,  and  how  thofe 
parts  are  formed.  It  has  been  thought  all  arofe  of  the  Pith  : but  that  led 
to  many  errors.  A fedfion  of  one  of  thefe  young  Roots  of  an  Anemone 
will  fhew  the  fyflem  here  eftablifhed  plainly  : and  tho’  it  differs  a little  in 
the  order  of  produdlion,  it  is  the  fame  in  all  other  refpedts  as  in  the  for- 
mer inftances. 

Fibres  have  their  Pith  as  well  as  the  body  of  the  Root : but  the  Pith 
of  the  Fibres  is  not  a continuation  of  the  Pith  in  the  body  of  the  Root  ; 
nor  has  any  the  leaft  connedfion  with  it.  The  Flefliy  Subflance,  which 
was  the  original  part,  is  now  continued  entire  round  the  Pith  in  the  body 
of  the  Root  j and  feparates  the  Fibre  wholly  from  it.  That  Fibre  is  a 
continuation  of  the  original  Flefhy  Subflance,  and  has  the  fame  Coats  con- 
tinued ; but  the  Pith  itfelf  is  fecreted  diflindfly  from  the  body  of  the  Root, 
and  from  the  Fibre ; and  having  not  been  formed  when  the  Fibre  was  pro- 
duced, it  is  not,  nor  can  be  continued  from  it  into  the  Root. 

Thus  is  formed,  in  the  Seedling  Anemone,  an  abfolute  and  perfedt 
Vegetable,  before  there  is  the  leafl  growth  of  a Stalk  : and  if  it  be  fo  in 
all  Plants,  as  I have  found  it  to  be  in  many,  they  talked  wildly  who  have 
faid  they  law  the  perfedf  future  Herb  in  the  Seed.  The  Plant  is  to  be 
‘nourifhed  from  the  Root ; and  Nature  has  a great  deal  to  do  in  the  Root 
before  it  comes  to  that  condition. 

All  this  time  a Root  only  is  formed  ; with  fome  faint  approach  to- 
ward Radical  Leaves  j and  all  the  parts,  even  of  the  Root,  are  very  tender, 
tho’  the  Microfeope  can  ihew  them  thus  diflindliy.  The  growth  has  ail 
been  from  one  point  ; and  that  keeps  its  place  at  the  anterior  extremity  of 
the  Root : there  the  Microfeope  f!ie\vs  the  minute  and  dulky  Rudiment  of 
a Flower,  inc’ofed  in  the  Leaf  which  is  to  ferve  it  hereafter,  as  a cup  j and 
this  is  all.  The  Stalk  is  accidental,  and  a trifle ; it  has  no  place  in  the 
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Rudiment  j but  is  a mere  intermediate  continuation  of  the  feveral  parts,  or 
original  fubftances,  extended  in  length. 

Three  years  this  little  Rudiment  is  growing  to  perfedlion  in  the  head 
of  the  new  Root ; and  till  the  end  of  that  time  it  can  never  be  feen  per- 
fedlly  : nor  till  that  time  does  Nature  fend  it  up  above  the  ground. 

In  the  mean  while  a few  flight  and  Ample  Leaves  are  formed.  They 
rife  from  the  fame  Flefliy  Subflance  of  the  Root,  which  is  the  original  of 
all  the  Plant  j and  their  ufe  is  to  draw  nourifliment  from  the  air,  and  to 
aflifl;  the  courfe  and  current  of  the  Juices  in  the  Root,  where  the  young 
Flower  is  nurfing. 

At  the  appointed  period  rifes  the  Flower,  fupported  by  a Stalk,  and 
covered  by  the  Leaf,  which  ferves  it  as  a cup,  till  it  is  hardened  enough  to 
bear  the  air : then  the  Leaf  expands,  and  leaves  it  free  to  blow,  and  gain 
its  colour  ; and  the  Stalk  rifes  above  its  infertion,  to  give  the  future  Seeds 
more  freely  to  the  winds. 

The  Rudiment  of  the  Flower,  while  it  remains  at  the  Crown  of  the 
Root,  is  a continuation  of  the  feveral  fubftances  of  which  the  Root  itfelf 
is  formed.  The  Procefs  lengthens  from  the  body  of  the  Root  at  the  other 
end,  but  this  Crown  remains  unaltered  : it  is  the  future  Flower,  tho’  very 
obfcure  in  all  its  parts.  The  Pith  has  its  termination  Arfl  in  this  Crown, 
breaking  into  many  oval  particles : which  are  to  be  the  Rudiments  of 
Seeds  in  the  Single  Anemone,  or  the  inner  Petals  in  the  Double. 

The  Conic  Clufters  form  a little  fwelling  at  the  Head  of  the  Root; 
and  next  terminates  the  Flefhy  Subflance  of  the  Root,  in  a multitude  of 
delicate  flender  Fibres.  Thefe  are  to  be  the  Filaments  in  the  Single  Flower  5 
or  the  Fringe  of  the  Double.  The  Vafcular  Series  for^ns  its  thick  Ring  : 
and  the  Blea  is  terminated  by  the  three  broad  Scales,  which  are  to  be  the 
three  inner  Petals  of  the  Flower.  The  next  fubflance,  counting  from  the 
Pith,  is  the  inner  Rind  ; and  this  terminates  within  the  fame  Crown  of  the 
Bud  in  three  more  Scales,  which  are  to  be  the  three  outer  Petals.  Laft  of 
all,  the  outer  Rind  forms  a fliaggy  covering,  which  is,  in  time,  to  be  the 
Leaf  upon  the  Stalk.  *- 

Thus  all  the  original  and  conflituent  parts  of  the  Root  are  terminated 
at  the  Crown,  in  a Bud  j and,  thus  the  imperfed;  Figure  of  a Flower  is 
formed.  All  that  is  wanting  is  the  effed  of  nourifhment,  and  time  j to 
All  and  harden  thefe  fhadowy  refemblances,  into  the  real  things  they  re- 
prefent.  As  foon  as  that  is  done  the  Stalk  is  fcrmed  ; and  the  force  of  the 
afeending  Sap  fhoots  it  upward.  The  feveral  periods  of  its  growth  are  re- 
prefented  at  Figure  i.  Letters  a,  b,  c,  dj  and  in  Fig.  2,  the  entire  and 
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perfedl  Plant  is  (hewn  dlffedted.  We  fee  there  the  illiiftration  at  large  of 
\vhat  vve  traced  out  in  the  Bud  in  little  ; and  perceive  diftindtly  how  each 
portion  of  the  original  fubftance  forms  its  part  of  the  Flower ; and  in  that 
terminates. 

The  Leaves  which  rife  firft,  ferve  only  to  draw  moifture  from  the  air, 
to  evaporate  the  abundance  of  that  received  from  the  earth,  and  to  keep 
up  the  courfe  of  a circulation  in  the  Juices,  while  the  Bud  is  forming. 
The  Stalk,  which  afterwards  fupports  the  Flower,  is  raifed  originally  from 
the  Flefli  of  the  Root.  It  is  covered  with  abfolute  continuations  of  the 
Blea  and  Rinds,  and  is  nothing  more  than  a lengthening  of  that  Neck  by 
which  the  Rudiment  of  the  Flower  was  firfl  connedted  to  the  head  of  the 
Root ; which  Neck  is  no  dillindl  fubflance,  but  only  the  place  where  the 
arch  of  Flcfh  rifes  from  the  Root ; and  the  part  where  the  feveral  Coats 
become  firft  attenuated  for  the  formation  of  a Flower.  The  Flower  is 
the  enlarged  Bud  which  crowned  the  head  of  the  Procefs ; and  the  Stalk 
is  the  continued  Root  fupporting  it  above  ground  : it  is  no  way  altered  but 
in  confequence  of  that  fituation. 

To  trace  the  parts,  and  to  afcertain  this  fyftem,  I have  reprefented  an 
entire  Plant  of  the  Anemone  in  flower,  cut  open,  with  its  Root,  even  to 
the  extream  Fibres. 

Beginning  with  that  point  at  the  Head  or  Crown  of  the  Root  where 
the  original  Vegetative  Power  refided,  the  whole  is  thus  performed. 

The  Flefhy  Subfiance,  which  was  the  original  point,  now  furrounds 
the  Pith  of  the  Root,  in  form  of  a greenifh  line.  Fig.  2,  //;  and  from 
the  part  m,  whence  it  began  to  grow  when  firfl  formed,  rifes  a Procefs  or 
part  of  its  furface^  which  forms  the  Flefli  of  the  Stalk  of  the  Plant;  the 
other  way  alfo  from  the  fame  point  runs  the  full  Coat  of  Flefh,  following 
the  form  of  the  body  of  the  Root  obliquely  downward.  This  Fleffly  Sub- 
ftance  which  furrounds  the  Pith  of  the  Root,  fends  portions  of  itfelf  into 
the  Fibres,  covered  with  the  proper  Coats ; and  in  thefe  there  is  a Pith, 
but  not  continuous  with  that  of  the  body  of  the  Root.  Thefe  Fibres  are 
of  a vaft  length,  and  at  their  ends  are  very  minute  ; but  they  are  not  open 
at  the  extremity,  as  has  been  thought.  They  are  clofed  ; and  the  feveral 
fubflances  which  compofe  them  furround  the  Pith  there,  as  they  do  elfe- 
where ; but  the  whole  Rind  is  fpungv.  That  nourifliment  which  was 
hitherto  fuppofed  to  be  drawn  in  at  their  extremities,  is  abforbed  by  the 
whole  furface.  Thus  I fufpedt  it  is  alfo  with  the  Lymphatick  Veflcls  of 
Animals : indeed,  I think,  I have  feen  it. 
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At  the  Head  of  the  Root,  or  from  the  original  point  upwards,  flioots 
3 Stalk.  This  arifes  abfolutely  and  foleiy  from  the  Fleflay  Subftance  of 
the  Root ; not  at  all  from  the  Pith,  as  has  been  fuppofed  ; and  tho’  this 
Rudiment  of  a Stalk  be  the  original  Vegetative  Point  in  the  Plant,  yet  we 
fee  all  about  it  inilances  the  moib  plain  and  obvious,  that  the  fime  Flefhy 
Subdance  is  able,  from  any  part  or  point  whatever,  to  Ihoot  up  other 
Stalks.  V/e  fee  upon  the  Root  the  originations  of  feveral  Buds  of  diiferent 
growths,  and  containing  the  Rudiments  of  Flowers  more  or  lefs  advanced. 
All  thefe  rife  plainly  alfo  from  the  Flediy  Subdance  j not  from  the  Pith 
of  the  Root  at  all ; they  are  feparated  from  it  by  a plain  greenifli  line  ; 
which  is  the  Fleihy  Subfance  in  its  whole  body,  and  is  carried  between 
them  and  the  Pith. 

The  Stalk  rifes  in  the  fame  manner.  The  Flefliy  Subfance  of  tlie 
Root  fends  up  a thin  portion,  Vv'hich  rifes  immediately  covered  witii  its 
three  Coats,  the  Blea,  the  inner,  and  the  outer  Rind,  and  forms  prefcntly 
the  Vafcular  Series,  and  the  Conic  Cluders.  Thefe  run  up  uninterrupted 
from  the  Root  into  the  Stalk  : but  the  Pith  of  the  Root  does  not,  nor 
poflibly  can  ; for  the  body  of  the  Stalk  is  not  formed  of  the  entire  thick- 
nefs  of  the  Flefhy  Subftance  of  the  Root,  but  only  of  a part  of  it ; and 
the  remaining  part  furrounds  that  portion  of  the  Pith  in  the  fame  manner 
as  all  the  reft,  feparating  the  center  of  the  Stalk  from  the  central  fubftance 
of  the  Root  entirely.  Fig.  2,  n. 

Thus  rifes  the  Stalk  of  the  Anemone  ; and  tho’  it  derives  no  Pith  from 
the  body  of  the  Root,  it  quickly  has  one  : for  it  is  in  the  nature  of  the  Flefhy 
Subftance,  wherefoever  it  is  lodged,  to  flioot  the  extremities  of  its  VefTefs 
inward,  and  thefe  form  a Pith  in  the  Stalk  ; juft  as  thofe  of  the  original 
morfel  formed  that  in  the  Root  \ and  juft  as  the  Flefliy  Subftance  formed 
it  in  the  Fibres.  The  Stalks  and  Fibres  are  conftruded  exadlly  alike  in 
this  refpedl : both  have  a Pith,  not  derived  from  the  Root,  but  formed 
from  themfclves  j and  diftindl  from  the  central  fubftance  of  the  Root  ; not 
only  as  being  difeontinuous,  but  as  being  loofer,  and  more  fpungy : diftlnft 
equally  in  place  and  fubftance. 

In  the  lower  part  of  the  Stalk  the  feveral  Coats  are  white  and  delicate, 
fo  that  it  is  hard  to  trace  them  diftindlly,  except  before  the  moft  powerful 
Microfeopes ; only  the  Pith  is  plainly  feparated  from  the  reft,  being  loofer, 
and  more  fpungy. 

In  a fecond  ledlion,  taking  that  part  which  Is  juft  above  the  ground, 
they  appear  very  diftind:  : the  outer  Rind  is  brown  and  tough,  the  inner 
Rind  is  purplifh  and  fpungy,  but  thinner  than  in  the  Root.  Next  comes 
VoL.  I.  Z the.- 
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the  Blea,  which  is  white,  and  in  connderable  quantity  ; and  within  that 
the  thin,  green  Valcular  Series;  then  the  FkBq’  Subfiance,  wliich  is. green, 
and  nearly  equal  to  the  Blea  in  thicknefs  : W.thin  this  is  the  hollow  of  the 
Stalk  filled  with  Pith,  furrounded  with  the  Conic  Clullers.  All  ihefe 
parts  may  be  feparated  by  maceration  ; and  thus  we  are  to  follow  them  up 
the  Plant. 

They  appear  in  this  difiindt  form  all  the  way  up  to  the  Leaf  upon  the 
Stalk,  0,  wbere  the  brown  and  tough  exterior  Bark  Ihoots  outward,  ex- 
pands, and  forms  that  Leaf.  It  continues  into  it,  terminates  in  it,  and  is 
there  entirely  lolf. 

At  tins  joint  of  the  Stalk  there  Is,  as  it  were,  a new  (lioot  made.  The 
Stalk  above  this  Leaf  is  not  a continuation  of  the  Stalk  below  ; but  a 
growth  cf  a new  one  : jull  as  that  from  the  head  of  the  Root.  The 
Procefs  of  Nature  is  the  fame  in  both  ; and  one  being  underflood  the  other 
is  evident. 

As  the  Stalk  rifes  to  this  part  where  the  Leaf  is  placed,  it  grows  thicker ; 
but  it  groups  alfo  hollow,  />.  The  Pith,  fuppofed  fo  effential  to  the  Blant, 
is,  in  great  part,  obliterated  here  ; and  there  feems  an  end  of  the  Stalk  : 
for  tire  outer  Rind  is  gone  off  in  the  Leaf,  and  the  great  Flcfliy  Subfiance 
cc'mes  to  a kind  of  termination,  furrounding  the  top  of  the  Stalk  in  this 
part,  jufl  as  it  did  the  Root  at  the  Crown.  There  are  three  fubflances 
which  furround  this  flefhy  part,  the  V’'afcular  Series,  the  Elea,  and  the  in- 
ner Rind  : thefe  do  not  come  to  a termination,  but  continue  themfelves 
up  into  a new  Stalk  ; jufl  as  the  three  Coats,  thefe  two  and  the  outer  Rind, 
did  from  the  Crown  of  the  Root.  See  Fig.  3,  tf. 

The  I'lefliy  Subllance,  tho’  it  feems  to  terminate  there,  does  in  reality 
fend  up  a part  of  its  thicknefs  alfo,  which  lines  them,  from  this  flioots 
internally  a Pith  : and  thus  is  formed  a fecond  Stalk  upon  the  head  of  the 
firfl ; which  has  all  its  parts,  except  the  outer  Rind.  It  confifls  of  one 
Pvind,  a Blea,  a Vafcular  Series,  a Flefliy  Subfiance,  the  Conic  Cluflers,  and 
a Pith  ; and  thus  it  is  continued  to  the  Flower. 

When  we  fplit  this  upper  Stalk,  and  trace  it  thither,  we  find  the  Flefhy 
Subfiance  runs  up  in  an  uninterrupted  courfe  to  the  head  of  the  new  Stalk  ; 
and  its  Pith  forms  the  head  of  Seeds.  The  courfe  is  very  lingular  and 
beautiful  in  this  Plant ; and  it  may  be  traced  eafily.  The  Flefhy  Subfiance 
runs  up  a little  way  into  the  bafe  of  the  head  ; for  the  Filaments  rife  thence  ; 
but  as  it  runs  out  into  thefe,  it  diminifhes  in  fubflance  till  at  about  one 
third  of  the  height  of  the  head  there  is  nothing  of  it  left : all  the  refl  is 
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made  up  of  the  abfolute  Pith,  and  covered  with  Membranes  formed  only 
by  its  hardening  Juices,  Fig.  2,  k. 

If  we  begin  at  the  infertion  of  the  Leaf,  cutting  the  Flowerftalk  half 
thro’,  and  gently  fcparating  its  feveral  fubftances,  we  fliall  firft  take  up  a 
tough  and  firm  Skin  : tliis  is  the  outer  part  of  the  prefent  Stalk,  and  it  was 
the  fecond  or  inner  Rind  in  that  below.  It  was  there  purple ; it  is  lure 
greeriifii : but  it  has  fiill  fomeihing  of  the  original  hue.  Jf  we  draw  a 
part  of  this  off  carefully  to  the  head,  we  lhall  take  off  with  it  one  of  the 
three  outer  Petals.  This  Petal  is  a plain  and  evident  continuation  of  its 
fubflance  : as  plain  as  the  continuation  of  the  outer  Rind  into  the  Leaf 
upon  the  Stalk.  The  formation  of  the  Petal  from  the  Rind,  is  this  at  the 
point  of  the  Flowerftalk  which  makes  its  fummit,  and  where  the  Conic 
Clufters  form  that  fmall  head,  the  Receptacle  of  the  Flower,  this  Rind 
of  the  Stalk  fwells  into  a kind  of  knot : juft  as  the  outer  Bark  did  at  the 
origination  of  the  Leaf;  and  in  this  Knot  or  Gland,  for  fuch  it  truly  is, 
the  VelTels  of  the  Rind  which  form  it  have  many  interweavings  one  with 
another,  and  fwell  out  into  little  lumps.  From  thefe  rife  the  VefiTcls  of  the 
Petal.  But  to  underhand  this  we  muh  trace  the  matter  yet  deeper. 

This  fecond  Rind  of  the  Stalk,  which  appears  outermoft  in  the  part 
now  under  examination,  is  not  a fimple  Film,  but  has,  as  that  of  the 
Hellebore,  and  other  Plants,  a regular  and  large  arrangement  of  Vefiels. 
Thefe  are  connected  by  two  Films,  which  are  mere  fimple  Meiribranes. 
In  this  form  the  Rind  runs  up  to  the  head  of  the  Stalk,  where  it  makes  a 
peculiar  Gland,  and  is  thence  continued  into  a Petal.  The  Vefids  inter- 
weave with  one  another,  without  inofculation,  and  make  the  body  of  the 
Gland  : this  feparates  the  two  Films,  which  contained  them  in  the  com- 
mon courfe  of  the  Rind,  to  fuch  a di  lance  that  the  three  par's  can  be 
feen  diflindtly.  The  Films  ftill  cover  the  Gland,  as  they  did  the  Vefiels 
in  the  Rind,  and  they  are  continued  upward  into  the  two  fides  of  the 
Petal,  Fig.  2,  /,  g.  Thus  one  part  of  the  Vegetable  Syflem  ferves  to 
explain  another;  and  the  courfe  of  Nature  being  underfiood,  is  followed 
eafily. 

The  body  of  the  Petal  is  compofed  of  three  fubfiances,  a vafcular  part 
in  the  center  forming  a kind  of  Flefli,  and  two  Membranes,  oiie  on  each 
fide.  The  Rind  itfelf  is  formed  of  the  fame  parts,  only  they  are  more 
diftindt  in  the  Petal  : and  the  ufe  of  the  Gland  is  to  give  the  fubfiance  of 
the  Rind  a kind  of  Root,  full  of  nourifliment,  by  means  of  which  it  may 
expand  and  form  thefe  Petals. 
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In  tills  Gland  alfo  are  fecretcd  the  Juices,  which  give  the  Flower  k-s 
colour ; for  the  Petal  while  young  is  green,  juk  as  the  Rind  from  which  it 
riles : it  has  form  firk,  and  colour  afterwards. 

The  three  outer  Petals  being  pulled  off,  and  the  whole  Rind  wdth  them, 
the  Blea  of  the  Plant  appears  : this  is  continued  up  to  the  bafes  of  the  in- 
ner Petals  ; and  forms  them  iuft  as  the  inner  Bark  did  the  others. 

These  being  removed  in  the  fame  manner,  we  have  only  the  thick  line 
round  the  bafe  of  the  Receptacle,  with  the  Fringe,  and  inner  Petals  of  the 
doublenefs  I ff.  There  arc  three  parts  to  form  thefe  ; for  there  yet  re- 
mains a Stal/.,  compofed  of  the  Fleffiy  Subftance,  covered  by  the  Vafcular 
Series,  tlio’  diveffed  of  three  coverings,  and  lined  with  its  Conic  Clullers, 
and  its  Pith. 

If  we  feparate  the  thin  Vafcular  Series,  this  brings  away  the  thick  line 
round  the  Receptacle  ; then  taking  the  Flcfliy  Subkancc.from  its  lining, 
the  Pith,  we  bring  away  the  entire  Fringe,  i.  The  Conic  Cluflers  termi- 
nate in  the  Receptacle  itfelf. 

The  Flefliy  Subkance  of  the  Stalk  runs  up  to  a fmall  height  beyond 
tile  Petals,  and  there  divides  itfelf  into  the  Filaments,  which  compofe  the 
ITinge.  Its  whole  fubkance  goes  off  into  them.  They  are  formed  of 
bundles  of  its  Vtffels  covered  with  a Film,  from  their  own  extravafated 
Juice.  The  part  above  thefe  is  the  Receptacle  of  the  Seeds,  an  oblong 
Bud,  formed  merely  of  the  Conic  Clukers  j and  covered  with  a Skin  of  a 
fpungy  Subkance,  made  from  its  drying  Juices.  On  this  rck  the  Rudi- 
ments of  Seeds,  conflituted  of  the  Pith  ; which,  in  the  double  kate  of 
the  Plant,  make  the  fmall  inner  Petals. 

This  Plant  being  confidered  as  a third  Stage  in  the  Vegetable  Orders, 
may  ferve,  after  the  inkances  of  the  firk  and  fecond  in  the  Colchicum, 
and  Aconite,  to  explain  entirely  the  courfe  of  the  Juices  in  Vegetables, 
and  the  manner  of  their  growth  ; and  a juk  confideration  of  its  Fabrick, 
after  the  knowledge  of  the  more  fimple  krudure  of  thofe  other  two,  will, 
1 perfuade  myfelf,  fhew  the  truth  of  that  fykem  here  propofed,  which 
adopting,  and  uniting  the  two  formerly  received,  ekablifhes  the  growth  of 
Plants  upon  the  force  of  a Circulation  of  their  mok  effential  Juices ; and 
their  Nourikiment  and  general  OEconomy,  in  a great  meafure,  upon  that 
Evaporation  and  Abforption  by  their  Leaves,  which  has  been  fuppofed  to 
fet  afide  the  other. 

In  all  Plants  a watery  nourikiment  Is  received  continually  by, the  Roots; 
and  during  the  night  by  their  Leaves.  The  part  of  this  proper  for  jhe  in- 
.creafe  of  the  Plant  is  fecreted,  and  after  two  or  three  concodions,  deliver- 
ed 
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'Cd  to  that  efTential  part  the  Fletli  of  the  Root : and  after  this  the  fydeni 
of  Evaporation  ferves  the  excellent  purj^ofe  of  difeharging  that  moiilure 
which  had  been  drained  off  its  ufeful  parts,  and  uiaking  room  for  more. 

Thus  is  a continual  fupply  of  frefh  moifUire  received  ; and  from  ir,  by 
peculiar  fecretions,  that  part  is  feparated  which  can  incrcafe  the  bulk  of  the 
Plant:  This  part  is  delivered  to  the  Flefli,  whofe  Velfcls  all  returning 
upon  themfelves,  it  is  carried  round,  in  a circulatory  motion.  The  diflen- 
tion  and  contradtion  of  the  Flefli,  and  other  parts,  from  the  various  de- 
grees of  heat  in  the  Atmofbhere,  giving  the  mot'on  ; and  the  Valves  in 
the  Flefh-Vcflels,  which  open  only  one  way,  diredling  the  courfe.  From 
the  Flefli  are  fent  the  Conic  C'lufters  of  Veflels  into  all  parts  of  the  Plant, 
which  alfo  give  that  kind  of  fecondary  Circulation  we  have  named  ; and 
From  the  abundance  of  Juice  in  the  Flcfh,  thus  fed  by  tiie  Roots  and 
Leaves,  riles  a portion  which  forms  a Stalk.  In  the  moll  fimple  khids,  as 
CoLCHicuM,  even  this  intermediate  part  is  wanting;  in  the  Aconite  it 
rifes  a few  inches,  and  then  breaks  into  a Flower,  where  the  Rudiment  of 
new  Plants  are  formed  ; but  in  the  Anemone,  the  Flower  being  raifed 
higher,  there  is  a fecond  growth  of  Stalk,  the  part  above  the  Leaf  riling 
from  the  arch  of  the  Flefli  at  that  Joint,  jufl:  as  the  lower  part  did  from 
the  Root.  Thus  is  a more  complex  Vegetable  Body  nourilhtd  by  two 
circulatory  fyflems,  as  a more  Ample  one  was  by  one  fuch  fyflem  ; and  it 
is  eafy  to  fee  from  this,  that  in  order  to  fupport  the  largefl  and  moll  cem- 
plex  of  all,  there  can  require  only  fo  many  mere  repetitions  of  the  origi- 
nal circulatory  fyflem. 

They  erred  who  fancied  a Circulation  in  all  the  parts  of  fdants ; for 
the  ufe  of  the  exterior  Coats  is  merely  Absorption  and  Evaporation  ; but 
I muft  be  allowed  to  fay,  fince  thefe  plain  fads  confirm  it,  that  neither 
were  they  right  who  thought  Abforption  and  Evaporation  gave  growth  to 
the  efiential  parts  of  Vegetables.  The  Circulatory  Syflem  lies  deep,  and 
has  not  been  obferved  : the  attention  of  the  Curious  being  fixed  on  one 
point,  drew  their  followers  from  the  other.  It  is  certain,  that  without 
that  great  operation  the  Evaporation  by  means  of  the  Leaves  and  other 
parts  open  to  the  air,  the  Juices  of  the  circulatory  fyflem  could  not  be  fed  j 
for  the  fame  exhaufled  moiilure  v/ould  remain  in  the  Plant : but,  on  the 
other  hand,  it  is  equally  certain,  that  a vegetable  body  may  be  kept  alive 
without  the  afliflance  of  that  operation.  This  is  feen  in  thofe  tuburous 
and  bulbous  Roots  which,  for  many  months,  have  no  Leaf,  or  other 
part  above  the  ground,  yet  continue  alive  and  healthy ; and  are  ready, 
upon  a change  of  the  flate  of  the  air  and  earth,  by  heat  and  moiflure,  to 
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flioot  up  of  themfelves  thofe  parts  in  which  Evaporation  and  Abforptlon- 
are  to  be  .performed  ; and  thence  to  grow. 

There  is  fomcihing  in  this  artitle  more  than  has  yet  been  obferved  : it 
is  not  alone  for  a few  months  in  the  natural  v/ay  of  growth,  that  a Root 
will  thus  remain  alive  in  the  ground  without  any  Shoot  above  the  furface. 
What  Nature  in  her  proper  courfe  ordains  in  thefi  inftances,  accident,  or 
art,  may  effect  in  a much  more  furprizing  manner.  Roots  will  remain 
alive,  and  in  full  vigour,  feveral  years,  from  various  accidents,  yet  without 
fending  up  any  Shoot ; and  will  afterwards  afford  Plants  not  only  as  per- 
fed;,  but  much  itronger  and  finer  than  they  would  have  done  in  the  com- 
mon courfe  of  things.  This  dormant  fiate  of  Roots  demands,  and  de- 
ferves  the  attention  of  all  who  purfue  thefe  ftudies.  Tlie  fadt  is  certain. 

There  is  now  in  the  colledtion  of  that  great  Patron  and  Ornament  of 
the  Botanic  Science,  the  Duke  of  Argyle,  a Root  of  the  Canary 
Campanula,  which  is  as  full  of  health  and  vegetative  life  as  a Root  can 
be,  and  yet  has  made  no  Shoot  for  a whole  year;  yet  there  is  no  caufe  to 
doubt  that  it  will  hereafter  flioot  a perfedt  Stalk.  This  is  not  limitted  to 
the  Evotick  Plants.  I have  known,  by  a peculiar  accident,  a Root  of 
PoL\  PODY,  on  the  Ifump  of  an  old  beech,  live  without  any  fliooting  up  a 
Leaf  five  years,  and  afterwards,  from  a change  in  the  condition  of  the 
place,  grow  with  an  uncommon  vigour,  with  large  indented,  and  almofl: 
laciniated  Leaves.  Much  more  might  be  faid  on  this  head,  but  the  fubjedl 
is  yet  new,  and  I would  excite,  and  not  anticipate  the  rcfbarches  of  others, 
on  a point  which  promifes  to  be  replete  with  wonder. 

C II  A P.  XXXVIII. 

Of  Extraordinary  Courses  of  the  Juices  of  Plants. 

A T U R E is  never  traced  more  happily  than  in  her  irregular  produc- 
tions ; but  it  requires  to  know  her  ordinary  courfe  firft : the  manner 
of  her  deviations  prove  the  truth  of  thofe  original  laws  we  have  difeovered, 
and  give  a new  fpecies  of  evidence,  as  convincing  as  it  is  flrange. 

The  clofe  of  the  lafi:  Chapter  gave  an  inflance  of  Nature  doing  lefs 
than  (he  is  wont  in  the  fame  inlfances ; and  in  the  prefent  we  (liall  view 
her  method  when  (Ire  effects  much  more.  The  defedl  is  a fubjedl:  not  yet 
ripe  for  explanation  ; but  it  is  not  difficult  to  fee  that  it  will  probably  en- 
lighten and  confirm  the  prefent  fyftem:  the  excefs  is  frequent,  and  has 
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been  long  known,  and  often  examined.  The  Luxuriant  Leaves  of  Kitch- 
en Garden  Plants,  the  Curled  Mallow,  and  the  Daniili  Mint,  and  a mul- 
titude of  others,  afford  inftances  of  this  excels  in  one  kind,  tire  Double 
and  Proliferous  Flowers  in  another  ; but  the  moft  fingular  of  all,  are  thofe' 
which  regard  the  Fruits  of  Plants. 

The  Excefs  in  point  of  Curled  and  Enlarged  Leaves,  depends  entirely 
on  the  effedl  of  an  abundant  molfture  in  the  ground,  fwelling  the  Blea, 
which  makes  their  middle  fubhance,  and  which,  wherever  it  extends, 
carry  the  Membranes  with  it.  As  this  is  the  confequence.  of  an  extreme 
quantity  of  nourillnnent  affecting  that  part,  an  extraordinary  addit’on  cf 
thofe  fubflances  to  the  Soil,  which  particularly  ilrengthen  tire  Flcfl},  caufes 
Doublenefs  in  the  Flower,  by  expanding . the  Filaments  in'o  Petals,  and 
often  fpliting  them  to  increafe  the  number;  and  tlmfe  Manures  which 
flrengthen  the  Blea,  without  fo  great  increafe,  in  the  feme  narnner  caufe 
Proliferation,  or  the  rife  of  one  Flower  from  the  center  of  another,  in  the 
ftead  of  Seeds. 

These  fubjcdls  I have  had  occafion  to  examine  feparately,  in  two  pecu- 
liar Treatifes,  the  Philofophy  of  which,  experiments  have  fince  repeatedly 
confirmed.  The  dodfrine  of  Proliferous  f'ruits  is  a new  fubje(ff  ; the  Couife 
of  the  Juices  may  be  very  ftrongly  illufirated  by  it,  and  the  prefent  year 
has  afforded  a very  happy  opportunity  in  the  fucceeding  inftance. 

CHAP.  XXXIX. 

Of  the  P R o L I FERGUS  Pineapple. 

A MONO  a number  of  Pineapples  raifed  two  years  fince  in  the 
Hand  of  Antigua,  there  appeared  one  of  an  extraordinary  fize  and 
form  ; covered,  as  well  as  crowned,  by  its  new  offspring.  This  was 
brought  into  England,  preferved  in  a kind  of  pickle  and  prefented  to  her 
Royal  Highnefs  the  Princeis  Dowager  of  Wales,  who  is  pleafed  to  honour 
thefe  ftudies  with  her  moff  gracious  protedion  and  regard.  The  Root, 
the  height  of  Stem,  and  common  circumfiances  of  growth  were  the  fam 
in  this  as  in  other  Plants  of  its  kind  ; but  the  fruit,  was,  in  the  highefl  de- 
gree, vvonderHl  in  its  confcrudlion. 

In  the  common  Pineapple  the  top  of  the  Fruit  Is  terminated  by  a 
Crown  of  Leaves,  arifing  from  a fmall  flefhy  Eafe  ; and  this  is  properly  a 
young  Shoot,  which  needs  only  to  be  feparated,  and  planted  to  grow^ 
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The  furface  of  the  Fruit,  from  tlie  bafe  of  this  Crown  to  the  Stalk,  iV 
every  w'lere  covered  vvitli  Tubercles,  within  which  are  placed  tlie  Flowers 
and  Seeds  cf  the  Plant,  in  this  mof!:  fingular  fnh.jedt  many  of  the  Tuber-- 
cles  (.f  the  Fruit  grew  out  into  fo  many  little  Crowns,  each  formed  per- 
fedVy  as  the  natural  Crown  at  the  top  of  a common  Pineapple  ; and  alb 
as  ht  for  grov/th.  The  Tubercles  on  one  fide  of  the  Fruit,  for  a fmall 
fpace,  retained  their  natural  form,  while  the  whole  circumference  befide 
'vas  covered  with  thefe  leffer  Crowns  fo  clofc,  that  they  crowded  one  ano- 
ther. 'I'iicre  were  not  Icfs  than  feventy  of  thofe  new  preduftions  on  the 
fiiigle  Fruit  ; and  the  whole  appears  to  have  enjoyed  a hate  of  vigour  and 
full  growth  at  the  time  when  it  was  cut,  which  feems  to  have  been  about 
ten  davs  before  it  natural  ripenefs.  A Figure  of  it  entire  is  given  in  Plate 
XIII.' 

Since  wc  know  from  tliis  flrange  effort  of  Nature,  that  the  Pine- 
apple Fruit  is  capable  of  Proliferation  in  an  extreme  degree,,  it  may  not 
be  impolfibie  to  turn  the  fjbje<5t  to  account : for  we  know  Proliferation  in 
Flowers  may  be  brought  on  by  a peculiar  management ; and  probably  the 
fame  holds  true  cf  this : if  it  Hiculd  prove  fo,  the  incrcafe  would  be  many 
limes  greater  than  any  other  way.  It  may  not  be  foreign  to  the  purpofe, 
to  hint  fo  mud),  as  to  the  polTible  utility  of  the  Proliferation  of  Pine- 
apples : but  our  immediate  bulinefs  here  is  to  examine  in  what  manner’ 
nature  produced  tliis  mod  extraordinary  offspring. 

I HAVE  been  permitted  to  cut  the  proliferous  Fruit  afunder,  to  affid  In 
this  rcfearcli,  and  by  comparifon  of  its  condrudtion  with  that  of  the  na- 
tural and  common  Pineapple,  I think  the  courfe  by  which  thefe  new 
Shoots  were  protruded  may  be  found.  The  fird  Step  toward  this  is,  to 
know  truly  the  druffure  of  the  Pineapple  in  its  ufual  date;  for  in  this 
there  is  fomething  very  different  from  the  formation  of  other  Plants  ; That 
we  may  trace  this  from  the  fird  dage  to  the 'lad,  under  our  own  fight,  it 
will  be  proper  to  fclcdt  a Plant  raifed  from  a Crown  of  a common  Pine- 
apple. Its  growth  is  this. 

The  Crown  of  Leaves  being  twided  off  from  a ripe  Pineapple,  there 
comes  out  witii  them  that  Flediy  Bafe  before  named,  to  which  they  are 
conuedled,  and  from  which  they  grow.  When  it  has  been  fometime  plant- 
ed, Fibres  arc  fhot  out  from  this  Flediy  Subdance  at  the  bafe,  for  feeking 
nouridiment ; and  thefe,  by  degrees,  grow  to  be  fo  many  Roots,  of  the 
thicknefs  of  a large  Packthread,  and  of  an  extreme  length.  From  their 
fidcs  alfo  grow  numerous  branched  Fibres.  As  we  plant  the  Crown  in 
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Pots,  thefe  Roots,  when  they  have  reached  the  bottom,  turn  up  again, 
fpread  themfelves  thro’  the  body  of  Mould,  and  run  up  to  the  furface. 

These  Fibres  rife  in  two,  three,  or  more  circles,  round  about  the  FleHiy 
Bale  of  the  Crown  ; none  from  its  bottom  j that  becomes  callous,  and  is 
wholly  ufekfs  to  the  growth. 

In  this  Bafe,  and  in  the  Fibres,  equally,  we  may  trace,  by  a careful 
examination,  fix  of  the  feven  conflituent  parts  of  Plants.  The  Pith  alone 
is  wanting ; This  is  wanting  entirely  ; and  we  have  here  a proof  of  the 
dodtrine  before  eflablidied,  tho’  it  be  contrary  to  the  received  opinions, 
namely,  that  the  Pith  is  not  an  ehential  part  of  Plants  j fince  here  is  one 
without  it. 

The  difpofition  of  the  parts  in  the  Pineapple  is  not  exadtly  as  in  other 
Plants,  but  is  peculiarly  adapted  to  the  nature  of  the  growth.  Whether 
we  examine  a Fibre  of  the  Root,  the  original  bafe  of  the  Crown,  or  the 
riling  Stalk,  which  is  a continuation,  or  farther  growth  of  that  bafe,  we 
fee  the  fame  conhrudlion  ; nay,  we  may  trace  it  thro’  the  Fruit  itfelf. 

The  beffc  part  for  examination  is  the  ^talk.  A thin  flice  of  this  laid  be- 
fore a fufficient  magnifying  power,  hiews  diftindlly,  1.  a thin  colourlcfs 
outer  Bark  j 2.  a thick  green  inner  Rind;  a thin  Coat  of  pure  Blea  ; 
this  is  of  the  colour  and  afpedl  cf  a fine  rich  Jelly,  a little  tinged  from 
the  inner  Rind.  The  Fklh  of  the  Plant  follows  but  this  is  very  fingular- 
ly  difpofed  ; it  is  not  connedted  into  a body,  nor  does  it  make  a regular 
circle  in  the  Stalk.  We  know  the  Flefli  in  all  Plants  is  vafcular  ; and  in 
this  fpecies  the  VelTels  are  dihindl:.  They  are  as  thick  as  a fmall  Twine  ; 
yellowilh  in  colour,  and  plainly  hollow  ; and  thefe  with  a large  proportion 
of  the  Elea,  make  up  the  body  of  the  Stalk.  1 he  two  more  delicate  parts 
remaining  are  to  be  feen  only  with'great  magnifiers,  for  they  are  both  mi- 
nute. Upon  the  Coats  of  thofe  Veffcls  which  are  nearefi:  the  outer  fur- 
face  of  the  Stalk,  runs  the  feparated  Vafcnlar  Series  ; and  on  the  inner  fur- 
faces  of  thofe  near  the  center,  and  thofe  only  run  the  Conic  Clufters. 
The  firfl:  are  pale  browm,  the  fecond  green  ; fo  their  colour  ferves  to  dif- 
tinguifh  them  ; the  abfolute  Flelh  Veficls  being  yellowifli. 

It  may  appear  fingular,  that  the  Blea  of  the  Stalk  in  this  Plant  takes 
the  place  of  Pith,  for  fo  it  does,  mixing  itfelf  every  where  between  and 
among  the  Fibres,  and  occupying  even  the  center.  But  neither  this  difpo- 
fition of  that  part,  nor  its  quality,  will  furprize  us,  when  by  tracing  the 
courfe  farther,  we  find  this  Blea  is  deftined  to  make  the  Pulp  of  the  Fruit. 

If  we  fplit  the  new-planted  Crown  of  a Pineapple  foon  after  it  has 
begun  to  grow,  we  fhall  find  the  Flefhy  Lump  within,  beginning  to  lengthen 
VoL.  I.  A a into 
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then  into  a Stalk  ; and  very  foon  the  Rudiment  of  another  Fruit  is  feen 
upon  its  top,  and  on  the  head  of  this,  its  own  fmall  Crown.  Thus  is  the 
propagation  of  this  Piant  a mofl:  clear  inftance  of  what  has  been  before  af- 
ferted,  that  all  Vegetable  increafe,  however  the  term  Generation  may  have 
been  applied  to  it  in  lome  inftances,  is  nothing  more  than  a continued 
growth. 

If  we  next  fplit  down  a half-grown  Pineapple  with  its  Stalk,  we  fee 
its  conflrudtion  yet  more  diAindlly  ; and  may  trace,  with  eafe,  the  origi- 
nation of  the  Fruit.  A Pineapple  in  this  ftate  fplit  thro’  the  center  with 
its  Stalk,  is  rcprefented  Plate  XIV.  Fig.  2.  1 he  two  Rinds,  a b,  make 

the  furface  of  the  Stalk  ; within  thefe  runs  up  a pure  Coat  of  Blea,  c ; 
and  in  the  midll  are  feen  the  Fle.^a  Veflcls,  d dy  intermixed  with  more  of 
the  Blea. 

In  this  re(flion  we  fee  clearly,  that  the  Pineapple  is  not  fo  properly  a 
Fruit  fixed  upon  a Stalk,  as  a Stalk  fwelling  into  a Fruit.  To  find  how 
this  is  done,  our  attention  mud  be  direcfled  to  the  part  e e,  Fig,  2,  where 
the  Stalk  ends  and  the  Fruit  begins.  Here  we  fee  plainly  enough  the  con- 
tinuations of  the  feveral  parts.  The  outer  Rind  thickens,  and  gives  origin- 
to  thofe  fmall  Bhlms,  or  imperfed:  Leaves  fffj\  which  rife  under  the 
I’uberclcs ; the  inner  Rind,  b by  forms  the  Coat  of  the  Tubercles,  under 
which  the  Blea,  c c,  fwclls  and  expands  into  the  body  of  the  Fruit.  A 
great  quantity  of  it  is  fent  up  to  this  part,  where  it  fv\ells  and  dretches  out 
the  Stalk  into  a kind  of  oval  form,  and  ripening,  becomes  the  delicate 
Pulp  of  the  Fruit,  g g.  All  this  while  the  Flefh  Vedels,  d dy  with  their 
concomitant  Icfier  vafcular  fydems  run  up  drait  thro’  the  center  of  the  Fruit, 
not  feparating  to  any  greater  didance,  but  forming  the  fame  kind  of  loofe 
column  they  did  in  the  Stalk  itfelf.  The  extenfion  of  the  Blea  is  marked 
with  the  Letters  gg,  in  Fig.  2,  and  the  plain  courfe  of  the  Vefiels  running 
up  its  center,  at  h by  there  is  no  difference  between  the  Flefh  Vefiels  of 
the  Fruit  and  thole  of  the  Stalk,  except  that  in  the  Fruit  they  are  fmaller 
and  more  numerous,  having  divided  at  the  part  e Cy  and  fent  off  a few  very 
delicate  portions  fideways  and  obliquely  upwards,  i /,  which  are  to  give 
origin  to  the  Filaments  within  the  Flowers  lodged  in  the  Tubercles,  k k. 

This  is  the  ftruflure  of  the  Fruit  of  the  Pineapple,  whofe  fmall 
Flowers  are  formed  within  thofe  Tubercles,  of  all  the  parts,  as  in  other 
Plants.  But  in  the  mean  time  that  effential  fubdance  the  Fledi  of  the 
Plant,  which  has  continued  its  drait  and  upright  courfe  thro’  the  Fruit, 
when  it  has  reached  the  fummit  forms  a new  folid  Subdance,  the  Part  /, 
which  is  the  Rudiment  of  a new  Plant,  and  from  which  rifes  the  Crown 
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of  Leaves.  This  terminates  the  growth;  and  this  being  ready  to  take 
Root,  and  grow  again.  Nature,  in  a manner,  trifles  with  the  Flowers, 
and  is  little  folicitoiis  about  Seeds. 

The  little  mafs  of  Flefli  is  formed  where  the  Flefli-Veflels  ter- 
minate at  the  head  of  the  Fruit,  is  the  rnofl  eflential  part  of  the  Plant, 
the  Seat  of  Life  of  the  fucceeding  Offspring,  and  the  point  from  which 
all  is  to  grow.  We  are  interefled  therefore  to  underhand  this  diflinft- 
ly.  It  is  thus  formed.  When  the  Flcdi-Veffels  have  arrived  at  this, 
their  extream  growth,  they  prepare  to  return  upon  themfelves : At  the 
point  the  bafe  of  the  Fruit,  each  divided  into  feveral  fmaller;  hut  at  the 
fummit,  /,  they  again  divide  into  almoft  innumerable  and  extremely  minute 
threads.  The  Coats  of  thefe,  v\hich  are  very  tender,  fuffer  a part  of  their 
Juice  to  ouze  out : this  part  is  v/hite,  like  Cream,  and  it  foon  thickens. 
The  fine  Flefli-Veffels  having  returned  in  arches  at  the  fummit  of  the  part 
/,  marked  ot,  return  in  an  elliptick  form,  as  in  the  globules  cf  Farina  of 
other  Plants,  to  the  bafe  of  that  part,  and  there,  while  fome  run  down, 
the  greater  part  inofculate  with  one  another.  The  Juice  they  have  ex- 
travafated,  forms  a thick  flefljy  matter  between  them,  and  a great  deal 
of  the  fame  white  Juice  being  extravafated  at  the  part  <?,  where  the  Flefh- 
Veffels  begin  to  divide  thus  minutely,  this  fpreads  itfelf  round  the  Flefliy 
Lump  already  formed,  making  it  a thick  white  Coat : and  thus  the  bafe 
of  the  Pineapple  Crown  is  finiflied.  The  growth  of  Leaves  is  natural 
when  nourifliment  is  continued;  for  this  bafe  being  compofed  of  the 
Flefli  of  the  Plant,  can  produce  all  the  other  Parts;  and  the  two  Rinds, 
which  its  extravafated  Juices  form,  make  thofe  Leaves. 

This  is  the  ftrudture  of  the  Pineapple  in  its  natural  flate  ; and  from 
what  we  have  feen  of  the  Vegetable  Nature  it  is  plain  this  Crown,  when 
committed  to  the  ground,  mufl:  grow.  This  Flefliy  Lump  has  the  fame 
Conftrudion  with  a Globule  of  Farina,  only  it  is  more  largely  formed. 
The  elliptick  Rings  are  larger  by  many  degrees,  and  there  are  vafl:  num- 
bers of  them.  The  white  Juice  which  thickens  between  the  Flefh-Vef- 
fels,  and  round  them,  is  the  rich  Blea  of  a new  Plant  ; and  the  two  Coats 
are  given  it  by  the  hardening  of  its  own  Juices  in  the  Air  ; as  they  are 
given  to  all  other  Plants.  Therefore  this  Flefliy  Lump  is  the  natural  ori- 
ginal of  a new  Plant,  which  has  fhot  its  crown  of  Leaves  while  it  remains 
upon  the  parent  Stalk,  as  the  original  elliptick  Ring  of  the  Farina  in  other 
Plants  does  its  Seed-Leaves;  and  like  that,  when  committed  properly  to 
the  earth,  it  is  ready  to  grow. 
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This  conftrudtion  of  the  common  Pineapple  will  be  feen  diftin<5lly 
in  the  fedion  Fig.  2 ; and  this  being  underftood,  the  Proliferation  of  the 
fingular  Plant  here  defcribed,  which  to  an  untaught  mind  would  feem  fo 
wonderful,  may  be  mofl  clearly  explained. 

Wherever  the  Flefh-Vefiels  of  this  Plant  form,  by  their  termination, 
a FleHiy  Lump,  as  that  at  /,  there  is  the  original  of  a new  Plant : the  ex- 
travafated  Juices  of  thofe  Vefiels  form  a Blea,  and  the  two  Rinds  are  given 
this  by  the  air,  as  in  all  other  cafes. 

In  the  natural  and  common  Hate  of  the  Pineapple,  the  whole  Body 
of  Flelh-Vclfels  runs  up  to  the  Summit  of  the  Fruit;  and  only  a few  ve.y 
minute  Branches  from  them  are  fent  off  fide  ways  toward  the  Tubercles, 
for  forming  the  Filaments  of  tlie  Flower.  But  if  luxuriant  nourifiiment, 
cr  any  other  fivouring  Accident,  caufe  the  Flelh-Vefifels  to  be  fo  firong  in 
Vigour  that  tnef.  lide  Branches,  naturally  minute,  become  enlarged,  and 
are  like  thofe  of  t’r.e  middle  Column,  then  they  will  terminate  at  the  Sur- 
face, not  in  their  own  peculiar  Manner,  as  Filaments,  but  in  the  fame 
way  as  thofe  of  the  middle  Column  : that  is,  there  will  be  formed  at  the 
extremity  of  each  Clufier,  fuch  a flefiiy  mafs  as  that  at  the  Letter  /,  in 
Fig.  2;  and  from  this  Leaves- will  grow.  It  will  terminate  the  Flefh-Vef- 
fels  of  the  old  Plant  in  their  natural  way:  that  is,  it  will  give  the  origi- 
nation of  a new  one;  which  will  obtain  its  Crown  of  Leaves  while  it  re- 
mains upon  the  parent  Stock;  and  when  removed  from  it,  will  be  ready 
to  grow.  The  "I'erminations  of  thefe  Clufiers  of  enlarged  Branches  from 
the  Column  of  Flefli  V'‘cfiels,  mufi:  be  at  the  Tubercles  of  the  Fruit;  be- 
caufe  thofe  Branches  are  direded  only  thither ; confequently,  it  is  within 
a Tubercle  only  each  of  thefe  flefhy  terminations  mull  be  formed. 

We  thus  fee  from  Reafon,  the  necefiity  of  what  appeared  fo  firange 
in  this  great  Fruit : for  if  any  caufe  could  enlarge  thofe  Branches  of  the 
Flefli-Vcfiels  which  go  to  the  Tubercles,  in  the  natural  Hate  of  the  I'lant, 
they  mull,  inflead  of  Filaments  in  a Fower,  form  new  originations  of 
Plants  in  thofe  Tubercles : thefe  muft  have  their  firfl  growth  on  the  Plant; 
that  firfl  growth  is  a Crown  of  Leaves,  and  confequently,  each  Tu- 
bercle to  which  fuch  a quantity  of  enlarged  Branches  w'cnt,  mufl,  inflead 
of  containing  an  inconfiderable  Flower,  burfl  into  a full  Crown. 

The  fedlion  of  the  Proliferous  Fruit  at  Plate  XIV.  Fig.  i,  which  is  ex- 
actly done  from  Nature,  is  a plain  illuflration  of  this  fyflem : and  very 
happily  a part  of  the  Tubercles  of  this  curious  Specimen,  having  retained 
their  original  and  natural  condition,  w'e  fee  this  alteration  mofl  diflindlly. 

In 
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In  the  fpllt  Stalk,  at  Letter  ay  we  fee  the  FleOi-VcfTels,  large  and  few 
in  number,  purfuing  their  plain  courfe  up  the  Stalk  ; at  the  bafe  of  the 
Fruit,  by  they  divide  j and  in  the  Column,  f,  which  runs  up  the  middle  of 
the  Fruit,  they  are  fmaller,  and  more  numerous. 

Luxuriant  Nourilhment  having  been  afforded  them,  at  the  point  d, 
this  Column  fplits ; and  inftead  of  one  Crown,  the  natural  termination  of 
a Pineapple  Fruit,  there  are  formed  two  of  thofe  iielhy  bafcs,  ej\  and 
thefe  fending  out  Leaves,  as  ufual,  there  are  two  Crowns  formed  in  the 
place  of  one. 

On  one  fide  this  middle  Column  of  Flelli- Vefi'els  has  fent  out  a num- 
ber of  Clufters  of  finall  Branches,  as  is  ufual,  and  thefe  keep  their  natural 
courfe  and  proper  fize  j and  run  to  the  Tubercles  for  which  they  are  def- 
tined,  in  a right  form  for  conlfituting  Filaments  in  the  intended  Flowers 
of  the  Plant:  thefe  Tubercles  therefore  keep  their  natural  form  j and 
even,  on  the  other  fide,  there  are  two  or  three  Cluders,  h h,  which  hold 
the  fime  unaltered  condition,  and  therefore  terminate  at  natural  Tubercles  : 
but  for  the  moft  part  on  this  fide  the  figure;  and  thro’  the  greater  part  (if 
the  body  of  the  Fruit,  we  fee  thofe  Clufiers  of  Branches  from  the  central 
column  of  Flelh-Veflels,  which  fliould  have  held  the  minute  condition  of 
thofe  at^  gy  and  h by  in  Fig.  i ; and  of  all  thofe,  i i,  in  Fig.  2.  enlarged  to 
a degree  in  which  they  are  no  longer  Clufiers  of  Ramifications,  but  fo  ma- 
ny Columns  of  full  Veffels,  as  at  i i i i /,  Fig.  i.  like  in  dimenfions,  and 
in  form,  to  the  natural  central  Column  in  the  Fruit.  As  they  are  like  thofe 
in  their  nature,  they  mufi:  terminate  as  they  do;  not  in  Filaments,  but 
in  proper  Crowns.  This  is  the  termination  we  fee  they  have  at  ^ ^ 
and  thus  the  Pineapple  becomes  Proliferous. 

C H A P.  XL. 

Of  the  EXTERNAL  FoRM  andPARTS  of  Plants* 

TJAVING  now  gone  thro’  the  confideration  of  the  inner  firudfure 
of  Vegetable  Bodies,  the  courfe  of  their  Juices,  and  their  manner  of 
growth,  we  may  rationally  proceed  to  take  a general  and  particular  view 
of  the  feveral  parts  which  are  formed  and  fed  by  thofe  VelTels,  and  that 
courfe  of  Juice.  According  to  thefe  the  whole  Vegetable  Kingdom  is  ar- 
ranged, firfi  into  fcven  great  families  ; and  afterwards  into  the  leffer  dif- 
tributions  of  Clalfes,  Orders,  Genera,  and  Species.  As  the  knowledge  of 
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the  Inner  conn:ru<5tIon  of  Plants  was  neceffary  to  the  eftablifhlng  a true  no- 
tion of  the  origination  and  ufes  of  their  external  parts;  in  the  fame  man- 
ner, a jurt;  fenfe  of  the  differences  of  thofe  parts  themfelves,  is  needful  to 
the  underftanding  the  charadters  of  thofe  primary  divifions  into  Families, 
which  are  natural,  and  to  which  all  others  are  fubordinate,  we  fhall  there- 
fore firil:  enter  into  a detail  of  thofe  external  parts,  and  from  thence  pro- 
ceed to  the  Characters  of  thefe  feven  arrangements. 

The  general  and  obvious  parts  of  Plants  are  four:  the  Root,  the  Stalk, 
tile  Leaves,  the  Flower  ; but  there  are  others  very  important  in  their  na- 
ture and  office,  tho’  they  were  lefs  regarded  in  the  earlier  times  of  Botany, 
thefe  the  great  Swede  hrft  brought  to  the  World’s  eye;  and  upon  thefe  he 
has  founded  often  his  Specifick,  and  fometimes  his  Generical  DiftinCtions. 
Many  of  them  had  not  been  obferved  till  he  difcovered  them  ; and  others, 
tho’  they  could  not  but  be  obvious,  were  fo  perfeClly  flighted  in  the  ac- 
counts of  Plants,  that  they  wanted  even  names.  Thefe  vve  fhall  enume- 
rate, and  dilVmguiffi  b.ere,  under  the  confideration  of  the  Parts  of  Plants  : 
their  utility  in  SyFcms  will  be  fliewn  hereafter. 

In  confidering  the  Parts  of  Plants,  Reafon  direCls  us  firfl;  to  the  Root ; 
becaufe  it  is  the  part  firft  formed  from  the  Seed,  and  is  the  fource  of  all 
the  red. 

The  Ro:>t  of  a Plant  is  a Cafe  or  Shell  of  the  Flefhy  Subftance,  lined 
with  a Pith,  and  covered  with  a Blea,  and  two  Rinds  ; and  is  naturally 
buried  under  the  ground.  Immediately  within  this  Shell  of  Flefli  run 
the  Conic  Cinders  of  VefTcls,  which  conditute  the  Ribs  of  the  fucceeding 
Leaves ; and  dole  upon  its  furface  creep  the  Vafcular  Series,  fecreting 
that  wavy  matter  which  coats  the  Embryo  in  the  Farina  of  the  Flower. 
Th'S  is  a Root  wliatevcr  be  its  form  ; whether  long  or  fhort,  tuberous 
or  librous,  perpendicular  or  horizontal  : but  Bulbs  do  not  come  under 
this  denomination  ; they  are  of  various  kinds,  and  different  nature  ; the 
coated  Bulbs  arc  Buds,  the  folid  are  Placentae;  there  is  always  a Root 
b-fde. 

The  office  of  the  Pvoot  is  to  produce  all  the  other  parts  of  the  Plant, 
by  evtcnfions  of  that  Flefhy  Shell,  which  is  its  effential  part.  This  forms 
by  Precedes  from  its  furface  Fibres  downwards,  and  Stalks  upward.  It 
f;rd  no  rilhes  the  Seminal  or  Radical  Leaves,  by  food  drawn  in  at  its 
Fibres ; and  is  afterwards  itfelf  in  part  nouriffied  by  thofe  Leaves  it  had 
produced  ; and  fed  fo,  that  it  is  able  to  raife  the  Stalk  for  Flowering,  and 
producing  of  new  Embryo  Plants. 
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The  Radical  Leaves  of  Plants  are  thofe  which  rife  immediately 
from  the  Root,  with  their  own  Footflalks  ; w'hicii  have  no  connediion 
with  the  Flowering  Stalk  of  the  Plant,  but  precede  it  in  order  of  time  ; 
ferve  for  its  firft  growth,  fupport  and  nouriflunent,  till  it  has  Leaves  of  its 
own  5 and  then  decay,  and  periHa  utterly. 

These  Leaves  are  always  compofed  of  three  fubflances;  a Rind,  a Blea, 
and  Clufters  of  Veffels.  Sometimes  they  have  alfo  an  outer  Bark  over  the 
Rind,  bat  not  always.  The  Rind  of  their  Foothalk  is  a continuation  of 
the  inner  Rind  of  the  Root,  which  expanding  over  the  Leaves  thcmfelves, 
becomes  a common  Membrane:  when  they  have  an  outer  Rind,  that  alio 
is  produced  fimply  by  a continuation  from  the  outer  Bark  of  the  Rcot. 
The  Blea  of  thefe  Leaves  is  alfo  fimply  continued  from  the  Blea  of  th.e 
Root : and  the  Veffels  rife  from  thofe  of  the  Conic  Clufiers  of  the  Root;  tlio’ 
not  by  plain  continuation,  but  by  a peculiar  kind  of  vafcular  Bafe, 

The  office  of  thefe  Leaves  is  to  evaporate  during  the  day  a great  part 
of  that  Moifture  w'hich  the  Roots  draw  from  the  ground,  after  its  nou- 
rifhing  Juices  have  been  feparated  by  the  feveral  Glands;  and  in  the  cooF 
of  evening,  and  during  night,  to  receive  from  the  ah  a quantity  of  moif- 
ture replete  with  the  like  nourifhmcnt  for  the  Plant,  which  is  to  be  fe- 
creted  in  the  fame  manner.  They  ferve  alfo  to  keep  up  a perfedl  commu- 
nication between  the  Root  and  rifing  Stalk ; for  the  Veffels  which  form 
their  Ribs,  are  fent  from  the  Conic  Clufters  of  the  Root,  which  commu- 
nicate with  the  Fleftiy  Shell  from  wdience  the  new  Stalk  rifes ; and  they 
return  again  into  it.  This  is  a fadt  which  has  not  been  enough  known. 
No  Veffel  of  the  Leaf  terminates  in  the  Leaf ; they  all  run  back  into  the 
Footftalk,  and  purfue  their  courfe  to  its  Bafe,  returning  there  upon  them- 
felves  again.  This  forms  what  we  have  called  a fecondary  fyftem  of  Cir- 
culation, dependant  on  that  primary  one  in  the  Flefli. 

Seed  Leaves  agree  with  Radical  Leaves  in  this  Strudfure : it  has  been 
fhewn  in  the  courfe  of  the  Veffels  of  the  Seed  Leaves  of  the  Radifli,  and 
may  be  feen  diftindtly  in  the  Radical  Leaves  of  the  generality  of  Plants. 
In  thofe  of  the  Bloody  Dock,  this  return,  and  the  inofculations  of  the 
Veffels,  are  very  evident,  becaufe  the  Ribs  are  thick,  and  highly  coloured  : 
but  of  all  Plants  the  Colocasia  fhews  it  moft  diftindtly.  Jn  the  Radi- 
cal Leaves  of  that  Plant,  the  main  middle  Rib,  and  the  feveral  fide  Branches, 
terminate  in  a large  purple  line,  which  runs  round  the  whole  circumfe- 
rence of  the  Leaf  j and  in  the  middle  fpace  between  each  pair  of  fide 
Ribs,  runs  a delicate  returning  Veffel  : this  takes  its  origin  from  the  Cord 
which  furrounds  the  Leaf,  and  empties  itfelf  by  innumerable  Branches, 
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into  the  fide  and  middle  Ribs  again.  The  Circulation  of  Blood,  and  Inof- 
culation  of  the  Veflcls  in  animal  bodies,  before  a Microfcope,  are  not 
more  palpable,  or  difbnd-,  than  thofe  of  the  Veffels  of  this  Leaf  to  the 
naked  eye.  If  any  doubts  the  fyftern  here  eftablifhed,  let  him  read  in 
that  Plant  its  confirmation.  We  are  not  to  fuppofe  that  the  Juice  from 
thefe  returning  Vefiels  is  thrown  into  the  fime  Vefle’s  which  contain  the 
afcending  part ; that  would  create  confufion.  Each  fide  Rib  is  compofed 
of  Vefiels } fome  of  which  carry  up  the  Juice  to  that  Cord  furrounding 
the  Leaf,  and.  others  receive  it  returning  from  thofe  inofculations.  Na- 
ture fcarce  affords  an  object  more  beautiful. 

The  Stalk  of  a Plant  is  a tubular  portion  of  the  Flefii  of  the 
Rco‘,  lined  with  its  own  Pith  and  Conic  Clufiers,  and  coated  with  its 
VafcuUir  Series,  Blea,  and  two  Rinds.  It  raifes  the  Flower  into  the  free 
air,  and  gives  the  fucceeding  Seeds  to  its  power  to  fcatter. 

This  is  a kind  of  Root  above  ground,  nourifhed,  indeed,  from  the 
Root  below,  but  like  that  producing  all  the  external  parts  of  a Vegetable 
Body.  It  has  Leaves,  whofe  origin,  ftrudture,  and  ofiice,  are  the  fame 
witl)  thofe  from  the  Root  ; and  it  terminates  in  a Pdower  ; its  feveral  parts 
dividing,  and,  when  feparated  from  one  another,  forming  the  organs  of 
the  Plowcr,  the  embryo  Plant  in  the  Farina,  and  the  defending  Seed. 

The  Stalk  gives  place  and  origin  allb  to  feveral  of  thofe  parts,  to  which 
the  new  Botany  lias  adapted  names,  and  w'hich  it  has  received  into  the 
number  of  fpecifick  Difiindions.  The  mofi:  confiderable  are  thofe  Spines 
which  arm  the  furface  of  many  Shrubs  and  Plants.  Thefe  are  of  two 
kinds,  and  have  dillindl  names  according  to  the  conflituent  part  of  the 
Plant  from  whence  they  take  their  origin.  When  the  Spine  arifes  from 
the  Wood,  it  is  called  Spina  ; when  from  the  Bark,  Aculeus.  We  may 
in  our  language  keep  up  the  difiindion,  calling  that  which  is  fixed  to  the 
wood  a Thoun,  and  that  which  rifes  from  the  Bark,  a Prickle. 

The  Hairs  of  Plants  are  next  to  be  confidered  as  appendages  of  the 
Stalk  ; tho’  common  alfo  to  the  Leaves,  in  many  Plants:  thefe  when  they 
are  permanent,  afford  marks  of  diftindion.  Their  office  is  to  difeharge 
abundant  moifiure,  when  the  nourifiiing  Juice  has  been  fecreted  from  it. 

From  the  Stalk  alfo  rife  in  many  Plants  a peculiar  kind  of  thin  fub- 
fiances  furrounding  the  bafes  of  the  Footftalks  of  the  Leaves.  We  fee 
thefe  in  the  Rofe  bufh,  and  in  Peafe  : They  are  different  and  diflind 
from  Leaves,  tho’  in  fome  few  inftances  they  fupply  the  place  of  them  j 
as  in  the  Aphaca,  or  Yellow  Vetch.  The  Term  for  thefe  is  Stipulae; 
we  may  call  them  Films. 
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From  the  upper  part  of  the  Stalk,  in  fome  Plants,  there  rife  alfo  a 
kind  of  thin  fubltances  of  the  nature  of  the  former,  but  accompanying  the 
Flowers,  as  thofe  attend  the  Leaves : the  Latin  term  for  thefe  is  Br  ACTEiE  j 
vve  may  call  them  Floral  Leaves  or  Scales. 

Tendrills  are  another  appendage  of  the  Stalks  of  certain  Plants.  Thefe 
are  fine  flender  tvvirted  Filameirts,  which  tye  the  Plant,  as  it  were,  to 
fome  adjoining  lubfiance.  Tliey  generally  are  found  upon  thole  Plants 
which  have  Stems  too  weak  to  fupport  themfelves,  and  yet  too  pAm  for 
twifiing  round  Trees,  or  other  bodies. 

Finally,  among  the  adjunds  of  the  Stalk  are  to  be  named  thofe 
Glands  which,  in  fome  Plants,  are  large  and  obvious.  Thefe  are  of 
various  form,  but  they  have  only  one  office,  which  is  to  feparate  and  dif- 
charge  the  redundance  of  that  nourifliment  which  has  been  fent  to  the  part 
where  they  are  placed.  Thefe  grow  fometimes  on  the  main  Stalk  of  the 
Plant,  fometi.mes  on  the  Footfialk  of  the  Leaf,  and  in  Lme  Plants  on  the 
Leaves  themfelves. 

If  to  thefe  parts  we  add  the  Buds  of  Trees,  and  of  Perennial  Plants, 
we  have  all  that  the  new  Botany  has  adopted  as  difiindive  parts,  on  this 
foundation.  Thefe  Buds  are  fo  many  fmall  Proccfi'es  of  the  Flefli  of  the 
Plant  ; formed,  as  has  been  flaewn  in  the  afcendant  Shoot  of  the  Helle- 
bore Root,  and  in  the  Buds  of  the  Anemone  j covered  with  Films  and 
Scales,  or  with  imperfed  Rudiments  of  Leaves,  and  ready,  when  the  fea- 
fon  calls,  to  grow  out  into  entire  Plants. 

The  Flowers  of  Plants,  are  the  termination  of  their  growth,  and 
the  feats  of  a new  progeny.  They  are  ufuallv  difiinguiflied  by  a gaudy 
colour  ; but  not  always.  There  are  four  confpicuous  parts  of  which  they 
confift  when  perfed,  but  one  or  other  of  thefe  is  often  wanting.  The  four 
natural  and  confpicuous  parts  are,  a Cup,  the  Leaves  of  the  Flower,  which 
vve  call  Petals,  the  Filaments,  with  their  Anthcrae  or  Buttons,  and  the 
Rudiments  of  the  Seeds,  naked  or  under  cover  of  a Fruit  or  Seed-Vefiel. 
Befide  thefe  three  are  two  other  parts  of  a Flower  lefs  regarded ; thefe 
are  i.  a fmall  head  crowning  the  Stalk,  and  giving  rife  to  the  Petals  or 
the  Filaments,  and  called  the  Receptacle  ; 2.  a thick  Ring  furrounding 
the  bafe  of  this  Receptacle,  or  placed  near  it,  fometimes  rifing  into  pecu- 
liar bodies  called  Nedaria. 

These  are  all  the  parts  which  we  find  in  the  mofi;  perfed  Flowers; 
but  in  many  kinds  fome  of  them  are  wanting:  only  the  Filaments  or  An- 
therae  are  found  in  all.  Thefe  are  efiential  to  the  Flower,  becaufe  they 
contain  thofe  Rudiments  of  new  Plants  for  the  defence  and  fupport  of  which 
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the  reft  were  formed  ; therefore  no  purpofe  would  be  anfwered  without 
them.  In  feveral  Flowers  the  Cup  is  wanting,  and  in  many  rhe  Petals  ; 
in  fome  the  Receptacle  is  not  diftinguiihable  ; and  the  Nediaria  are  ob- 
vious but  in  a very  tew  : the  AnthertE  or  Buttons,  naturally  crowning  thefe 
I'llaments,  are  found  in  all  j and  the  Ruvlimcnts  of  Seeds  ufually  in  the 
fame  Flower,  tho’  fometimes  removed  to  another  part  of  the  fame  Plant ; 
and  in  fome  fpecies  to  another  individual. 

The  Oiigination  of  thefe  feveral  parts  has  been  diftindtly  ftievvn  In  the 
Plants  already  defcribed,  and  it  is  the  fame  in  all.  The  Cup  is  the  termi- 
nation of  the  outer  Bark  ; and  confequently  thofe  Plants  which  have  no 
outer  Bark  to  the  Stalk,  can  have  no  Cup  to  the  Flower  : The  Petals  are 
ufually  difpofed  in  two  feries,  and  are  diftind:  in  their  nature;  tho’ this 
has  not  been  enough  obferved.  It  has  been  ft:iewn  here  in  the  Hellebore  ; 
and  it  is  univerfal  in  the  Vegetable  Nature,  tho’  not  in  all  Plants  fo  obvi- 
ous. Of  thefe  two  feries  of  Petals,  the  outer  are  formed  by  the  termina- 
tion of  the  inner  Rind  of  the  Plant ; the  inner  of  the  extremity  of  the 
Blea.  Where  thefe  parts  are  wanting  in  a Flower,  it  is  not  that  the  inner 
Rind  and  Blea  are  wanting  in  the  Stalk,  for  there  is  no  Flowering  Stalk 
without  them.  But  they  decay  in  thofe  Plants,  where  their  growth  ceafes, 
and  do  not  expand  into  thefe  parts  of  the  Flower. 

The  Ring  which  furrounds  the  Receptacle,  and  which  In  the  Hellebore 
and  Aconite  rifes  into  peculiar  Nedaria,  is  the  termination  of  the  Valcular 
Series  of  the  Stalk  ; and  the  Receptacle  itfclf  is  formed  of  the  extremities 
of  the  white  Vdfels  of  the  Conic  Clufters  : between  thefe  rife  the  origi- 
nations of  the  Filaments ; thefe  being  the  extreme  terminations  of  the  Flelh 
of  the  Plant:  and  the  1 ith  forms  the  Rudiments  of  Seeds. 

These  are  the  Parts  of  Flowers,  and  thefe  their  feveral  Originations. 
Their  office  we  have  ffiewn  diftindly,  in  treating  of  the  firft  growth  of 
Herbs:  and  thus  a detail  of  the  external  parrs,  their  origin,  and  office,  has 
given  a Recapitulation  of  the  Syftem  of  Vegetable  Nature.  This  diftind 
account  of  them  will  alfo  have  a farther  ufe:  it  leads  us  to  the  firft  great 
arrangement  of  Plants  into  feven  Families;  an:l  as  the  diftindions  of  thefe, 
one  from  another,  are  founded  on  the  difpofition,  peculiarities,  or  defici- 
encies of  thofe  Parts,  we  fhall  hence  underftand  their  feparate  Charaders. 


CHAP. 


VEGETABLE  STRUCTURE. 


187 


CHAP  XLI. 

Of  the  Seven  Vegetable  Families. 

knowledge  of  particular  Plants  can  no  way  be  fo  perfecflly  ob- 
tained  as  by  tracing  the  very  origin  of  their  diflindtions  in  their  ilruc- 
ture:  lie  mud  find  know  what  Vegetables  are,  as  Vegetables,  who  would 
iinderdand  tlie  particular  luhjedts  difrlridtly.  Claflica!  difti  Ibutions,  efla- 
bliibed  without  tins  foundation,  have  been  thtr:fore  vague;  and  have  in- 
fulted  Nature  : unidng  wlsat  die  had  feparated  by  large  civifions,  and  fe- 
parating  what  flte  had  intimately  joined.  Hence,  perhaps,  it  is,  that 
among  fo  many  goo.l  and  uf  iul  methods  as  have  been  ellabliilaed,  there 
is  not  one  natural.  Hence  Tournefort  feparated  the  Annual  and  Pe- 
renn’al  Adonis  ; and  hence  LiNNMius  joined  in  one  Oafs  the  Vholet  and 
Marygold,  forced  to  it  by  his  artihcial  Charadters,  tho’  fenfible  it  was  re- 
pugnant utterly  to  Nature. 

Perhaps  upon  the  foundation  of  a true  Anatomy  of  Plants,  a natural 
method  may  be  eftabliflied  : for  it  is  certain  the  forms  of  all  the  external 
parts  depend  on  the  difpofition  of  the  internal  ; and  all  their  differences 
are  founded  there.  On  the  different  inner  flrudfure  of  the  Vege  able  Body 
under  certain  courfes  of  its  Veffels,  evidently  depend  the  d fferences  which 
charadterize  the  feven  firft  Families ; to  the  didindtions  of  which  all  Claf- 
fes  are  fubordinate ; and  as  thefe  original  diflindions  are  truly  natural,  we 
may  begin  there  fafely. 

The  feven  Families  are  thefe.  1.  The  Mushrooms.  2.  The  Algjf.^ 
or  Foleacious  Sea  and  Land  Plants.  3.  The  Mosses.  4.  The  F£ki:s. 
5.  The  Grasses.  6.  The  Palms.  7.  The  common  Race  of  Plants, 
Their  diflindlions  one  from  another  are  thefe. 

1.  The  Mushrooms  are  fleshy;  and  are  deftitute  of  Leaves  and  vi- 
fible  Flowers. 

2.  The  Algje  are  merely  Foliaceous,  the  entire  Plant  confiding  of 
a leafy  matter,  without  other  vifible  parts. 

3.  The  Mosses  have  Procefies  of  the  inner  Rind  for  Leaves. 

4.  The  Ferns  confifl:  of  a fingle  Leaf  raifed  on  a Stalk;  and  bear 
their  Flowers  upon  its  Back. 

5.  The  Grasses  have  jointed  Stalks  and  undivided  Leaves,  and  Hulks 
to  hold  the  Seeds. 
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6.  The  Palms  have  a hmple  Trunk,  v/ith  Leaves  only  on  the  Top, 
and  have  tiie  Flowers  and  Fruit  in  divided  Ears. 

7.  The  common  Race  of  Plants  are  fuch  as  thofe  we  have  deferibed 
in  the  preceding  Chapters,  which  have  their  Roots,  Leaves,  Stalks,  Flowers, 
and  Fruits  diftindt  and  obvious  j and  have  not  the  Charadters  of  any  of  the 
lix  other  Families.  Thefe  Plants  of  the  common  kind  have  been  the  I'ub- 
jedls  ot  the  preceding  part  of  this  work ; it  remains  that  we  here  enter  up- 
on tl:e  Charadters  and  diftindfions  of  the  other  fix : and  as  the  order 
wherein  thefe  are  placed  tends  to  lead  us  from  the  mofl:  fimple  of  all  gra- 
dually to  the  more  complex,  it  will  be  mofi  proper  to  feledt  from  that 
fimpleli  Clafs  the  AiUshrooms,  the  kind  which  is  moft  fimple  of  all, 
the  Truffle.  The  Confirudlion  of  this  Plant  has  not  yet  been  well 
underftood  : and  the  Reader  will,  perhaps,  be  furprized  to  hear,  that,  plain 
and ' rude  as  it  appears,  it  has  all  the  efiential  parts  of  the  moll;  perfedt 
Plants.  This  will  appear  upon  ajult  enquiry;  and  no  inftance  can  more 
flron'-ly  piove  the  general  law  wherewith  we  opened  the  way  to  thefe 
enquiries,  that  there  is  a certain  Rrudlure,  peculiar  to  Vegetables,  which 
ConlVitutes  them  what  they  arc,  and  gives  them  a right  to  the  place  they 
hold  among  the  ranks  of  Beings;  and  that  this  is  found  in  all  Vegetables, 
thofe  which  are  called  the  moll  imperfcdl  not  excepted. 

C H A P.  XLIL 
Of  the  T R U F F L E. 

^T^HE  Truffle,  having  no  fpecious  parts,  no  Leaves,  no  Flowers,  has^ 
been  cf  old  fuppoled  to  want  alfo  Seeds ; and,  with  the  Worms  of 
putrefying  fubllances,  was  long  attributed  to  the  equivocal  Generation. 
Yet  very  early  there  were  fome  thought  otherwile  ; and  later  obfervations 
have  gone  farther  toward  afeertaining  its  Hillory. 

The  Truffle  has  evident  Seeds;  but  they  are  ccn'ained  within  Its 
fubfiance,  under  the  Rind,  and  in  the  abfolnte  Flelli.  This  is  not  lingu- 
lar to  the  Truffle  ; it  has  always  been  referred  to  the  Muflaroom  Clafs,  and 
many,  perhaps  all  the  genuine  Mulhiooms,  have  the  Seeds  covered.  They 
aie  minute,  and  they  requite  defence  : they  have,  indeed,  more  occafion 
for  it  than  merely  from  their  fmallnefs.  The  young  Plant  is,  in  a manner, 
formed  within  them,  by  that  time  they  have  their  bignefs:  and  it  vvould 
pciilh  if  not  well  defended  till  their  flight  furface  were  tolerably  hardened. 
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It  is  for  this  reafon  Nature  has  given  the  protection  of  a defence  to  them 
all  lodging  them  within  the  body  of  the  Plant,  or  covering  tnem  with 
Membranes.  In  the  common  Mufhrooms,  whofe  Seeds  have  been  faid 
to  lie  naked  on  the  Gills,  fome  have  them  placed  in  clufters,  others  fing- 
ly  : in  the  former  kind  I have  always  found  them  covered  with  a Mem- 
brane } and  the  latter,  tho’  it  be  lels  diftinCt,  I think  they  have  it.  In  the 
Boleti  there  is  a fpungy  Membrane,  which  lines  every  Tnhe,  and  within 
this  the  Seeds  are  generated,  breaking  thro’  it  only  as  they  I'well.  This  is 
firange,  becaufe  in  both  thefe  inftances  the  Male  Flow’ers  Band  naked  at  a 
dillance  on  the  verge  of  the  Tube,  or  the  very  edge  of  the  Gill:  but  the 
delicate  Farina  of  thefe  eafily  pierces  the  natural  openings  in  thofe  Mem- 
branes, and  then  the  Seeds  iwelling  burd  them,  in  the  Hydnum  they  are 
covered  with  a kind  of  Tube,  which  is  only  a more  delicate  Membracie. 
In  the  Phallus,  which  approaches  more  to  the  Truffle,  they  are  buried  in 
a tough  fubdance,  which  covers  the  head,  and  are  only  feen  when  it  melts 
in  decay,  and  becomes  a liquor.  In  the  Clathrus,  dill  nearer  the  Truffle, 
they  are  lodged  in  the  very  central  fubdance  w’hich  fills  the  cavity  of  that 
Net  in  the  original  date.  In  the  Elvela  they  lie  under  a very  evident  Mem- 
brane on  the  farfice,  which  originally  forms  the  upper  Coat  of  the  Plant, 
and  which  being  pierced  by  their  innumerable  heads  when  they  ripen, 
dries  away,  and  lets  them  out  in  dud.  In  the  Pcziza  they  are  abfolute 
Fruits,  in  which  the  Seeds  lie  covered  perfectly.  In  the  Clavaria  the  Seeds 
are  formed  under  the  upper  Coat,  as  in  the  Elvela.  And  in  the  Lycoper- 
don,  to  which  the  lated  fydems  join  the  Tuber,  the  Seeds  are  contained  in 
the  abfolute  fubdance  of  the  Plant,  w'hich  is  originally  enclofed  w'ithin  three 
firm  Rinds,  and  is  itfelf  of  a tough  confidence  : but  as  the  Seeds  ripen, 
this  intermediate  matter  dries  away  into  thin  Films  and  Fibres;  and  leaves 
them  in  a fine  powder,  free  to  the  air. 

These  are  the  edablilhed  Genera  of  the  Mudiroom  kind  ; for  they  err 
greatly  who  refer  the  Plants  which  make  mouldinefs  to  the  fame  name.  In 
all  thefe  the  Seeds  are  covered  in  the  Plant ; in  the  Phallus  and  Lycoperdon, 
they  are  abfolutely  contained  in  a Flefhy  Subdance. 

It  is  thus  Nature  has  lodged  them  in  the  Truffle,  which  is  the  mod 
flelhy  of  all  the  Mudirooms,  and  its  condruClion  is  this. 

We  fee  a round,  or  nearly  round  ball,  whofe  furface  is  compofed  of  a 
kind  of  points,  each  compofed  of  four  parts,  and  divided  by  lour  ridges 
raifed  above  the  Skin,  and  placed  like  rays  of  a Star:  i,  2.  It  is  evident 
to  fight,  in  the  fredi-cut  Truffle,  that  this  Bark  is  didinCl  from  the 
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Flefh  of  the  Plant  j but  it  is  difficult  to  feparate  it,  without  heat  and  long 
maceration. 

If  Ibme  Truffles  be  cut  into  flices,  and  dewed  in  river  water,  there 
rifes  to  the  Airface  a peculiar  matter,  which,  as  it  cools,  forms  a tough 
S'iin  like  V'ellum.  This  was  originaily  a Juice  l(xls:ed  betwten  the  outer 
ai'iil  I'econd  Rind,  and  it  held  them  fafe  together.  When  the  boiled  Truf- 
fle is  diverted  of  this,  let  it  be  macerated  eighteen  or  twenty  days  in 
water,  and  the  parts  will  feparate.  We  then  take  off  a brown  oiner  icind, 
wl'iich  is  rough,  unequal  in  its  texture,  and  very  thin.  Tliis  dees  not 
form,  but  merely  covers  the  Tubercles  on  the  furf.ice.  q,  4. 

U.\DE,R  tins  we  find  a yellowifli  Coat,  confiderahly  thicker,  7,  8 ; but 
ncitlter  does  thi.  form  the  'rubc-cles : it,  like  the  other,  only  covers  them. 
The  Ridges  are  plain  in  this,  9,  10  ; and  the  true  form  of  the  Tubercle  is 
better  feeu  here  than  in  the  other : at  the  Head  is  a little  opening ; and 
there  is  the  fame  in  the  outer  Kind,  on  the  Head  of  each  Tubercle,  only 
its  naturally  uneven  farface  nnda's  it  more  ditlicult  to  be  dillinguilhed. 

Between  the  brown  and  ycilovv  Rind  lies  the  tough,  gluey  matter 
which  formed  the  Skin  fepa.ated  in  boiling,  and  which,  till  feparateJ,  held 
them  fo  fait  together. 

The  body  of  the  Truffle  being  thus  cleared  from  its  two  Rinds,  is 
of  the  fame  form  that  it  was  while  they  were  upon  it  ; it  now  appears  a 
mafs  of  whitirti  Jelly,  rifing  into  fo  many  angulated  Tubercle  , 1 1 : and, 
when  cut  afunder,  there  is  the  appearance  of  another  Coat ; but  this  is  a 
deception.  There  (eems  a Coat  cf  a veiy  confiderab'e  fubrtance  rifing 
into  thele  Tubercles,  and  of  lome  imall  thicknefs,  even  in  the  fpaces  be- 
tween them,  covering  a brown  flelhy  matter.  1 2. 

This  is  no  more  than  an  appearance.  The  whole  white  fubrtance  is  the 
pure  Pulp  or  Flefli  of  the  Truffle  ; and  it  is  this  which  abfolutely  forms 
the  Tubercles.  In  thefe,  and  for  fome  I'mall  thicknefs  between  them,  and 
below  them,  it  runs  in  the  fame  pure  form  ; and  is  diftinguilhed  by  its 
white  colour:  all  within  this  is  brown.  This  difference  of  colour,  great 
as  it  appears,  is  owing  to  innumerable  Seeds.  The  colour  of  thefe  is  a 
dufky  brown  ; and  they  lie  fo  dole,  that  they  give  the  fame  hue  to  the 
whole  inner  part,  when  the  naked  eye  only  fees  it. 

In  a thin  piece  laid  before  the  Microfeope,  Fig.  13,  we  fee  the  fuperfi- 
cial  part  is  white,  becaufe  it  is  pure,  unmixed  with  Seeds,  and  of  a clofer 
texture  ; and  within  it  is  of  the  fame  matter,  white  as  that,  but  more 
fpungy,  and  intermingled  with  thefe  innumerable  Seeds.  It  is  the  fame 
difference  that  we  fee  between  the  folid  Pulp  at  the  bottom  of  the  Puff- 
ball 
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ball  Lycoperdon,  and  that  loofer  part  of  it  above,  which  is  intermixed  with 
Seeds.  Tlie  difference  is  the  place,  very  little  more. 

This  white  fubftance  of  the  Truffle  is  fpungy,  and  very  like  the 
fpungy  ends  of  the  Hellebore  Fibres  ; it  would  take  nouriOiment  at  every 
Pore  ; but  that  would  be  too  much  ; theretore  Nature  has  given  it  this 
double  Bark,  lined  between  with  a fubftance  impenetrable  to  water  and 
indiffoluble  in  it,  as  appears  by  its  floating  feparate  and  entire  in  boiling  ; 
and  has  left  only  a certain  pioportion  of  its  furface  open  at  the  Head  of 
every  Tubercle.  There,  and  there  only,  the  white  Fiefh  or  Blea  of  the 
Truffle  is  naked,  and  there  only  it  draws  nourifhment. 

We  fee  thus  what  are  the  Coats,  and  what  is  the  Flcfli  or  Subflance 
of  the  Truffle,  how  they  are  connedled,  and  how  they  are  difpofed. 
There  remain  the  Seeds  to  be  confldered,  and  their  Receptacles.  For  they 
erred  who,  having  feen  Seeds  in  the  Truffle,  thought  they  were  laid 
loofc  in  this  Flefliy  Subftance. 

The  body  of  the  Truffle,  within  the  circle  of  pure  Flefli,  is  com- 
pofed  of  one  great  VelTel,  abfolutely  continuous,  but  folded,  and,  as  it 
were,  divided  into  a multitude  of  oblong  and  irregular  paits.  There  are 
fifty,  lixty,  or  more  of  thefe  in  one  Truffle  ; they  lie  dole  in  the  center, 
and  they  run  out  toward  the  furface  in  all  parrs,  Fig.  14  : they  terminate 
in  obtufe  ends,  at  a fmall  diflance  within  the  furface  j the  white  and  pure 
Fleth  always  covering  them.  Thefe  parts  of  the  great  Seed-Veflel  are  all 
full  of  Seeds  ; and  the  Membranes  are  fo  flrong,  that  they  keep  them  fe- 
curely  in  their  places.  It  is  tlierefore  the  pure  FI  (h  is  always  white,  and 
has  none  of  them  among  it ; it  is,  indeed,  impoflible  it  fhould  in  the  per- 
fedl  flate  of  the  Plant,  for  the  Membranes  abfolutely  envelop  them. 

By  long  and  careful  maceration  we  may  dilfolve  this  Pulp  or  Flelh  en- 
tirely olf,  and  leave  the  Veflll  naked.  This  might  lead  us  to  call  it  a Coat  j 
but  that  it  is  continued  to  the  center  : it  not  only  covers,  but  fepara'.es  the 
L jbes  of  the  great  Seed-VelTel  ; and  it  is  this  which  makes  the  marbling 
of  the  Truffle.  All  v.e  fee  brotvn  is  tliis  prodigious  and  varioufly  con- 
voluted Seed-Veflel.  The  white  Line^  tb.at  run  among  it  are  lo  many 
portions  of  the  Flefliy  Subflance,  continued  from  the  outer  circle  of  it, 
and  running  whereibever  the  convolutions  of  the  Seed-Veflel  give  it  way. 
This  is  therefore  not  a Coat,  but  a peculiar  matter,  ferving,  as  the  Root; 
for  it  gives  ail  the  nourilhment.  Long  boiling  burfls  the  VelTel,  and  fwel- 
ling  the  lines  of  pulp  between  it,  lets  loofe  the  Seeds  among  that  matter. 
• IS- 
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We  have  feen  the  VeiTel  cleared  of  all  the  matter,  and  we  are  now  to 
examine  its  ftrudture.  This  is  very  fimple  ; it  is  compofed  of  two  Mem- 
branes; both  pellucid;  but  the  outer  one  the  thickefl.  Fig.  16.  The 

inner  Membrane  riles  into  little  Blebs,  like  round  Bladders,  at  fmall  dif- 
tances  from,  one  another,  and  thele  are  properly  the  Seed-VcfTels  of  the 
Truffle,  b'ig.  17.  Four  Seeds  are  lodged  in  each,  18  : when  we  fee  a 

fmaller  number,  it  is  owing  to  the  Knife  cutting  the  Velfel  in  two. 

Each  Seed  is  real  y a Truffle.  We  fee  them  at  fird  fmall,  round, 
and  I'mooth,  and  they  appear  no  more  than  Pc.rticles  of  the  outer  Mem- 
brane of  the  great  Vefl'el,  raifed  and  loofened  within  the  Bleb  made  by  the 
rifing  of  the  inner  Skin,  Fig.  19:  as  the  Truffle  grows  toward  ripenefs 
they  enlarge,  grow  duilcy,  and  rough,  20;  and  in  the  end,  while  they  are 
yet  in  the  body  of  the  Truffle,  they  acquire  even  their  brown  outer 
Coat ; and  they  are  Truffles  ; wanting  only  growth. 

Thus  we  fee  the  courfe  of  Nature  in  the  formation  of  the  Truffle. 
The  outer  Membrane  of  the  great  Velfel  is  the  elfential  part,  analogous  to 
the  Flelhy  Subllance  in  larger  Plants.  This  has  its  three  Coats,  the  two 
Rinds,  and  the  Flelh  anlwering  the  Blea  ; and  this  inner  Membrane  in  the 
place  of  Pith,  from  which,  i.  deed,  there  run  Fibrils,  making  a true  tho’ 
very  light  Pith  in  the  Lobes  and  between  the  Seeds. 

In  all  Vegetables  the  cfl'cntial  part,  or  fubllance,  fends  off  at  its  extre- 
mity Particles,  which  being  lodged  in  the  Seed,  are  capable  of  growth  into 
new  Plants.  In  this  plain  Vegetable,  the  Truffle,  there  is  nothing  of 
the  apparatus  of  Filaments,  and  the  other  parts  of  a Flower.  But  Parti- 
cles of  the  efiential  part,  which  is  the  outer  Membrane  of  the  great  Vef- 
fel,  feparate  themfelves,  and  are  defended  by  a little  Bleb  of  the  raifed  in- 
ner Membrane.  Here  they  float  in  a clear  liquor,  and  they  immediately 
grow.  They  are  at  flrfl:  only  round  pieces  of  the  Membrane  itl'eif ; but 
this  forms  all  its  own  Coats,  as  the  Particle  in  the  Seeds  of  Plants  does  ; 
and  by  cutting  Truffles  at  various  periods  of  ripenefs,  we  may  even  fee 
this  done.  Fnfl;  the  Flefli,  or  pure  Pulp,  is  formed,  and  the  little  Seed 
then  is  fomewhat  larger,  and  more  opake.  After  this  the  yellowifh  Rind 
is  formed,  and  it  is  then  more  opake,  and  fomewhat  coloured.  Fig.  21  : 
and,  finally,  the  outer  Bark  is  alfo  formed  ; it  is  then  obicure  and  rough. 
Fig.  22.  It  is  a perfedt  Truffle,  and  requires  only  to  encrease  in  fize 
to  be  what  its  parent  was. 

Altho’  the  Seeds  of  the  Truffle  are  thus  extreamly  numerous,  and 
to  the  Microfeope  very  plain  and  diflind:,  nothing  is  more  difficult  than  to 
get  them  clear  of  the  Velfel,  and  feparate  for  examination.  The  Reafon 
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is,  that  the  Bleb  v/herein  they  are  contained,  as  in  a Seed-Vel?el,  is  part 
of  the  inner  Membrane  of  the  great  Veflcl  Itfelf,  and  that  Membrane  is 
no  where  flronger  than  in  the  place  of  their  connedicn.  Maceration 
anfwers  the  purpofe  of  leparation  on  ail  common  occafions,  but  the  whole 
fubftance  of  the  Truffle  is  tough,  and  remains  a longtime  unaltered  in 
water. 

With  great  difficulty,  after  very  long  maceration  of  extreamly  thin 
flices  of  the  Truffle,  they  may  be  thus  fepnrated  impeifedly.  Lay  a 
thin  macerated  dice  on  a Plate  of  Glafs  before  the  Microfeope  : firfl:  wafli 
it  feveral  times  in  clean  water,  and  then  lay  on  it  a large  drop  of  filtred 
water.  This  care  is  needful,  that  no  fmall  bodies  may  be  accidentally  on 
the  Glafs.  Then  obferve  with  the  Microfeope  where  the  edge  of  the 
piece  is  broken  and  mofi;  ragged  ; lay  the  Glafs  upon  white  Paper,  and 
with  a Camel’s-hair  Pencil  very  gently  rub  and  fweep,  as  it  were,  that  part, 
carrying  the  Ihort  ftrokes  outward.  On  laying  it  before  the  Microfeope 
again,  there  will  be  feen  fome  feparated  Seeds  ; but  they  will  not  float  loofe, 
the  Bleb  or  Film  wherein  the  few  are  contained,  as  in  a Capfule,  comes 
off  entire.  Thus,  however,  we  have  them  feparate  from  the  Plant.  We 
fee  this  Capfule  now  diftindly  : It  is  a delicate,  colourlefs,  tranfparent 
Membrane,  and  is  a little  inclining  to  oval  : at  the  fmaller  end  there  is  a 
plain  Neck,  by  which  it  was  originally  faftened  to  the  Membrane  whence 
it  rofe  ; and  the  Coat  is,  in  this  part,  lacerated.  The  Seeds  lie  regularly  in 
this  Capfule,  with  a fmall  opening  between  them  in  the  center,  and  a great 
deal  of  fpace  outv\ardly. 

When  we  have  fufficiently  examined  thefe  Seeds  in  their  Capfules,  the 
way  to  get  fome  of  them  loofe  is  this : in  a drop  of  the  fame  kind  of 
water,  lay  another  very  thin  piece  of  the  macerated  Truffle;  obferve 
the  thinned  edge  of  this,  and  with  a fmall  Pencil  of  Hog’s-briflles  damp 
upon  the  Truffle  in  the  water,  and  by  this  means  a great  many  of  the 
Seed-Veffels  will  be  loofened,  fome  of  which  the  ends  of  the  Bridles  will 
have  burd,  and  the  Seeds  will  then  be  vifible  didindlly,  for  many  will  get 
out  of  tkem,  and  float  loofe  in  the  water. 

To  fee  the  Progreffion  of  the  Seeds  in  growth,  we  fliould  take  the 
Truffle  in  three  dates  for  this  experiment : the  fird  when  it  is  full  of 
very  young  Seeds ; the  fecond  when  they  are  half  grown  ; and  the  third, 
when  entire.  Thefe  were  the  obfervations  I made  on  them. 

In  thofe  Truffles  which  have  the  Seed  very  young,  the  Bleb  which 
holds  them  is  fmall ; and  each  Seed,  when  feen  feparate,  is  a roundidi 
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pellucid  Lump,  only  thicker  in  one  part,  where  It  originally  grew  to  the 
outer  Membrane.  Fig.  i 9. 

In  thofe  which  have  the  Seed  advancing  toward  ripenefs,  it  is  lefs  clear 
than  before,  and  begins  to  ihew  fome  degree  of  roughnefs  in  the  Coat. 
Fig.  20,  2 I. 

In  the  perfectly  ripe,  the  whole  fiirface  is  covered  with  Tubercles,  as 
in  the  entire  Truffl.*-',  only  they  are  longer  and  llcnderer.  Fig.  22. 

Spirit  of  Wine,  even  by  long  deeping,  makes  no  change^ in  the  thin- 
ned dices  of  the  Truffle,  except  that  contrading  and  hardening  the  fub- 
dance,  the  Seeds  are  feen  lefs  didindly  in  the  dices,  and  are  more  dithcult 
to  be  feparated  than  when  in  the  maceration. 

The  outer  Bark  of  the  Truffle  is  brittle  beyond  almod  all  Vegetable 
Subdances : it  is  therefore  extremely  dithcult  to  get  thin  pieces  of  it  pure 
for  viewing  the  drudure.  The  belt  are  to  be  had  from  the  angles  cf  a 
Tubercle  in  a long  macerated  half-ripe  Truffle.  Fig.  23.  Examining 
thefe  we  find,  this  B.irk  is  compofed  of  jointed  \’^eircls,  and  loaded  with  a 
browm  coarie  fubdance.  The  Vedels  are  themfelves  pellucid,  and  appear 
f)  betw'een  the  fcveral  Joints  ; but  at  thole  places  they  fwcll  out  into  more 
thicknefs,  and  are  peifedly  opake.  Fig.  24.  They  do  not  run  in  any 
regular  diredion,  but  a^e  varioufly  interw'oven  with  one  another,  and  go 
in  that  manner  all  over  the  furface  of  the  Truffle  ; uniting  themfelves  at 
every  Joint  with  the  inner  Rind,  by  many  little  Mouths.  Fig.  25. 

This  fhews  w’hy  this  Bark  is  fo  extremely  brittle.  The  Vedels  are  very 
tender,  and  the  Joints  are  loaded  with  a heavy  matter  : therefore  the  force 
and  weight  in  moving  thefe  alone,  would  break  them  in  the  intervals  j but 
they  are  alfo  joined  fo  firmly  at  every  Knot  with  the  inner  Rind,  that  they 
mud  alfo  break  there;  and  thefe  Knots  are  innumerable.  For  this  reafon, 
in  w’hatfoever  date  of  the  Truffle  w'C  attempt  to  feparate  its  outer  Rind, 
iinlefs  with  very  uncommon  care,  that  part  comes  off  in  little  feraps.  The 
view  of  a piece  from  the  upper  part  of  a Tubercle,  diews  the  drudure 
mod  happily  : the  white  Fledi  appears  naked  in  the  aperture  at  the  fum- 
mit,  and  the  Velfels  form  a kind  of  regular  Fringe  on  the  edge  round  it, 
running  clear  from  the  white  fubdance,  in  a kind  of  rays. 

The  inner  Rind  of  the  Truffle  may  be  feparated  fow'ewhat  better 
from  the  Flefli,  but  dill  with  great  difficulty,  tho’  from  ano  her  caufe. 
When  we  have  a very  thin  piece  of  this  clean  before  the  Microfeope,  we 
find  it  compofed  of  fimpler,  plainer,  and  lefs  entangled  Vedels  than  the 
other.  We  may  perceive  alfo,  that  thefe  are  contained  between  two  Mem- 
branes, and  buried,  as  it  were,  in  a vad  quantity  of  fpungy  Pulp.  They 
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are  innumerable  in  the  minuted:  piece  of  the  Rind  ; their  Coats  are  rough, 
their  Cavities  verv  final!  ; and  their  Surface,  at  intervals,  is  fringed  juft  in 
the  manner  of  the  middle  part  of  the  Fibres  of  Black  fleliebore  Root. 
Fig.  27.  This  Fringe  plainly  confifts  of  Fibrils  ; and  thefe  piercing  the 
Joints  of  the  Velfels  rf  the  outer  Rind,  at  their  innuineralde  mouths, 
make  the  Itricfc  union  there  is  of  thofe  two  fubftances.  Fig.  28. 

These  parts  arc  all  very  fmall  in  the  Tkuffle,  as  are  a’fo  its  Seeds  j 
but  when  fought  with  care,  they  are  found  diftincdly.  The  inner  Rind, 
even  in  very  thin  pieces,  appears  fpungy,  dark,  and  coarfe  ; but  in  many 
trials  made  on  the  well  macerated  parts,  fotne  Velfels  will  appear  dilfindl} , 
This  Rind  of  the  Truffle  does  not  preferve  fo  exad  a thicknefs  in  all 
parts,  or  terminate  fo  equally  round  about  the  Flelh,  as  in  the  more  regu- 
lar Plants.  It  runs  into  that  fubfliance  in  many  places,  and  is  alway  ter- 
m’nated  by  a waved  and  very  irregular  out-line.  And  I have  obferved  dif- 
tindly,  that  thofe  Veffels  which  run  neareft  the  Flelh,  have  the  fame  Fi- 
bri’s  at  certain  didances,  as  the  others. 

The  Flefh  of  the  Truffle,  tho’  it  takes  the  place  of  the  Blea  in  Plants 
and  Trees,  has  not  its  proper  nature.  In  that  part  there  are  in  other  Plants, 
clear  Cells,  and  coloured  Sap-VelTels ; but  in  the  Truffle  it  confifts  of 
Velfels  only;  thefe  are,  indeed,  lodged  in  a white  fpungy  fubfiance,  fuch 
as  is  found  in  the  interfiices  of  Velfels  in  other  parts;  but  this  is  not  form- 
ed into  regular  Cells,  nor  is  it  of  any  determinate  Figure;  it  ferves  only  to 
lodge  the  Velfels  and  to  prevent  their  prelfing  upon  one  another.  Thefe 
Veflels  are  perfedlly  tranfparent,  and  they  are  jointed  as  the  others,  but  at 
greater  di fiances. 

From  the  Joints  of  thefe  run  various  curled  and  twified,  milk-white 
Fibrils  in  all  parts  where  they  touch  the  Membrane,  and  in  no  other  part. 
There  are  alfo  innumerable  orifices  on  the  furfaces  of  thefe  Velfels  through- 
out, by  which  they  communicate  with  the  extreme  parts. 

Within  this  Flelh  of  the  Truffle  is  contained  that  great  and  moft 
furprizing  part,  the  Membranous  Vclfel,  in  w'hich  are  lodged  the  Seeds. 
This  is  confiderably  thick,  and  perfedtly  pellucid.  In  mofi  views  it  ap- 
pears no  other  than  a piece  of  an  extreme  thin  Bladder  ; but  with  great 
Magnifiers  we  fee  Velfels  in  it;  and  they  are  numerous.  They  run  upon 
its  inner  furface,  and* are  fixed  down  to  it  ; and  the  Membrane  which  lines 
it  is  their  other  Covering.  Thefe  are  theefiential  Velfels  of  the  Plant ; and 
I doubt  not  but  pieces  of  this  Membrane,  cut  oft  in  any  part,  would  grow. 

This  Membrane  mav  be  mofi  difiindly  feen  in  a piece  from  which, 
aCer  due  maceration,  the  Seeds  have  been  wiped  away  in  water,  with  a 
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Camers-hair  Pencil.  The  parts  where  each  Bleb,  or  Seed-Veflel  adhered, 
appear  a little  rough  j Fig.  32.  For  the  reft,  the  Membrane  is  tranfparenr, 
and  is  not  feen,  unlefs  in  diftindtion  from  the  more  elevated  Vcflels  j and 
the  little  Specks,  or  Rudiments  of  future  Blebs  for  Seeds. 

The  inner  Membrane  is  a mere  Film  j it  only  lines  the  other,  and  form s- 
the  Blebs  or  Seed-Veflcis.  The  Seeds  of  the  Truffle,  tho’  very  dif- 
tindl  to  powerful  Glaftes,  are  too  minute  for  the  management  of  the  Gar- 
dener’s hand  in  fowing.  Probably  they  fwell  greatly  when  the  Truffle 
burfts  with  ripcnefs : for  the  Seeds  of  inoft  Mufhrooms  do  fo.  Thofe  of 
the  Lamellated  kinds  increafe  to  fixty  or  fcventy  times  their  bignefs,  after 
they  are  fallen  from  the  Plant,  before  they  begin  to  burft  for  the  growth 
©f  the  included  Muftiroom. 

CHAP.  XLIII. 

Of  the  C o N V o L u T E i>  ALGA. 

HIS  fingular  Species  will  give  us  as  diftindl  an  inftance  of  the  fecond 
Family  of  Plants,  as  the  Truffle  does  of  the  ftrft.  The  Charader 
of  thefe  is  to  be  foliaceous  ; and  this  is  foliaceous  entirely. 

The  common  Oistergreen,  and  the  like,  are  Plants  alfo  of  this 
daft  j and  it  is  from  thofe  natives  of  the  Sea  the  term  Alga  has  been 
taken,  to  exprefs  the  entire  Family  *.  into  which,  perhaps,  fome  Plants  of 
too  complex  a ftrutSure  have  been  admitted,  even  by  Writers  efteemed  the 
moft  corred. 

A short  defeription  will  be  fufficient  to  illuftrate  this  fpecies,  the  very 
figure  of  which  alone  explains  all  we  know  of  its  parts  and  compofition  : 
yet  even  this,  fimple  as  it  is,  appears  of  a fuperior  order  to  thofe  plain  flat 
kinds  before  named,  whofe  whole  charader  feems  to  be  what  the  Philofo- 
phers  have  given  as  that  of  matter,  Extenfion  All  Plants  merely  foliace- 
ous, are  Alg^  j this  rifes  above  the  plain  kinds,  by  being  tubular,  and 
elegantly  folded.  See  Plate  XV.  What  are  its  frudtifications  I have  fought 
in  vain  : and  tho’  its  matter  be  truly  vegetable,  perhaps  its  fingular  form  is 
owing  to  a caufe  different  from  that  of  Vegetation. 

In  fome  kinds  of  what  are  called  Metallick  Vegetations,  the  Stems  and 
Branches,  as  they  are  called,  are  made  by  the  afeending  force  of  difen- 
tingled  air.  The  bottom  of  the  Veffels  is  covered  with  a rude  mafs  of  mi- 
neral matter,  from  which  a bubble  of  air  rifing  toward  the  furface,  carries 
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with  it  all  the  way,  a thin  coat  of  that  mafs,  which  liardening  in  the  li- 
quor, appears  long  and  hollow,  and  is  called  a Branch.  In  a manner  fome- 
what  like  this  the  bottoms  of  the  Ditches  in  our  Salt  Marflies,  are  covered 
with  a light,  and  flat  foliaceous  green  fubftance,  which  fpreads  evenly  upon 
the  mud.  This  is  plainly  the  original  of  the  Convoluted  Alga  j and, 
perhaps,  in  this,  not  in  the  more  fpecious  upright  form,  we  may  fometime 
find  the  Seeds  of  the  1 lant. 

A Bubble  of  the  air,  imprifoned  between  this  green  Coat  and  the  Mud, 
may  rife  toward  the  furface;  and  as  the  Coat  is  tough  and  flexible,  this 
Bubble  may  afeend  cloathed  with  it,  as  in  the  other  inflance  : the  motion 
of  the  Water  may  give  the  Convolutions,  as  this  gives  the  hollownefs  j 
and  from  thefe  combined  Powers  may  arife  the  peculiar  form,  not  of  this 
alone,  but  of  many  of  the  Conferva;,  which  are  alfo  of  this  Family  ; and 
which,  perhaps,  have  hitherto  impofed  upon  the  world  as  procefles  of  ve- 
getative growth. 

The  Curious  will  receive  this  as  conjefture  : it  is  propofed  no  other- 
wife:  but  if  I'ucceeding  feafons  fhould  (hew  to  me,  or  others,  the  Frudi- 
fications  of  this  Plant  in  its  Ampler  part,  upon  the  bottom  of  the  Waters,, 
this  opinion  will  be  flrengthened  j and,  perhaps,  extended  to  more  in- 
fiances. 

Tins  Convoluted  Alga  which,  from  its  place  of  growth,  and  its  re-- 
femblance  of  prepared  Animal  Inteftines,  the  common  clafs  of  Writers 
have  called  the  Sea  Chitterling,  afeends  without  a Stalk,  as  it  grows  from- 
no  Root : where  there  is  one  of  thefe  parts,  there  naturally  is  the  other 
bccaufc  they  depend  upon,  and  are  continuations,  in  great  part,  of  one 
another.  The  furface  of  the  plain  Plate  rifes  in  a Tube,  and  afeends  to 
two,  three,  or  four  feet  in  height:  it  is  naturally  upright;  but  it  is  fo- 
weak,  that  the  force  of  the  w'ater  bends  down  its  top ; which  fifing  a- 
gain,  and  being  again  bent  by  the  fame  force,  twifts  the  whole  Tube  about, 
in  a manner,  tho’  more  loofe,  yet  fomething  like  what  Namre  fiievvs  in 
the  difpofition  of  the  Inteftines  in  an  animal  body.  The  furface  alfo,  by, 
the  fame  impreffion,  is  cruftied  a little,  as  it  continues  to  grow ; and  thele* 
preflures,  fo  often  repeated,  force  down  the  new  part  of  the  Tube  upon 
itfelf,  at  fliort  intervals,  and  by  that  means  make  the  indentings,  fwellings,. 
ribs,  and  furrows,  which  (hew  their  light  traces  lengthwife,  and  tranfver- 
fely  throughout  the  body  of  the  Plant. 

The  Tube  maintains  all  the  way  a large  cavity;  and  as  the  air  has 
great  fpace  in  it  for  expanfion,  it  docs  not  burft  at  top  j but  terminates  in 
an  entire  plain  and  clofed  end. 
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Tho’  it  originally  riles  from  a continued  Coat  of  the  Lme  matter  at  the 
bottom  ot  the  Ditch,  its  bignels  gives  the  water  lb  much  power  upon  it, 
when  moved  by  the  Vv'ind  c>r  Tide,  that  it  is  foon  torn  olT,  and  floats 
Joofe.  In  this  ftate  it  lives  as  perfectly  as  while  there  was  a communica- 
tion between  it  and  the  plain  Coat  at  the  bottom;  and  floats  alout  all 
Summer. 


CHAP.  XLIV. 

Of  the  S w A n’s  Neck  B r y u m. 

IN  this  inflance  of  the  third  natural  Family  of  Plants,  I have  been  ob- 

liged to  have  recourfe  to  a new  Charader  of  Diftindion  ; flnce  thole 
formerly  eflablifl'jcd  are,  if  not  erroneous,  at  leafl  equivocal.  Linnaeus 
fuppofes  the  heads  we  lee  on  this,  and  the  like  MolVcs,  to  be  Antherac, 
and  the  powder  they  contain  a true  Farina  ; and  that  the  naked  Seeds  are 

lodged  on  other  parts  of  the  Plants,  On  this  foundation  he  eflablifhes  the 

Charadcr  of  the  Mosses  to  be  an  Anthera  without  a Filament,  and  re- 
mote from  the  Female  Flower.  To  me  it  had  appeared,  long  before,  that 
the  Head  in  thefe  Mosses  is  truly  and  properly  a Seed-Veflel  ; and  its  Co- 
rona, a part  little  underflood,  or  even  regarded  by  others,  I perfuaded  my- 
felf,  from  various  examinations,  contained  a true  Farina. 

This  fyflem  I laid  before  the  Royal  Society  about  twelve  years  ago  j 
and  they  w'ere  pleafed  to  do  me  the  honour  of  printing  it  in  their  Tranf- 
adtions.  Since  that  time  one  of  the  Linnaean  School  has  endeavoured  to 
revive  the  fyflem  of  hismafler;  and  w’hat  he  has  done  on  the  fubjedf, 
appeared  among  the  Amaenitates  Exoticac.  The  inflance  I felctfled  in  that 
paper  of  the  Tranfadlions,  I think,  was  a Hypnum,  one  of  the  common 
Mosses  w'hich  bear  heads  j and  that  by  which  I am  about  to  fupport  the 
fame  opinion  here,  is  a Bryum,  one  of  a kind  yet  more  common. 

The  Linnasan  fyflem  is  fupported  by  a Plant  of  a very  Angular  kind, 
unlike  the  refl  in  its  Frudlifications,  and  perhaps,  indeed,  not  propserly  a 
Moss.  The  fubjedl  is  yet  undetermined  : the  Reader  will  do  me  the  juf- 
tice  to  believe  nothing  could  induce  me  to  depart  from  the  opinions  of  fo 
refpcdlable  an  Author,  but  what  appeared  to  me  the  certain  evidences  of 
Nature.  Thefe  I am  about  to  lay  before  him  ; and  till  this  matter  fliall 
be  decided,  as  I could  not  adopt  the  Linnrean  Charadlers  of  this  Family 
which  appear  to  rne  erroneous  j neither  have  1 ventured  to  deduce  a new 
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one  from  my  own.  But  as  fliere  is  in  the  refl  of  the  Plant  a fufficient  dif- 
tindlion,  the  inner  Rind  extending  itfelf  fingly  in  the  place  of  Leaves,  a 
Cbarader  which  fo  far  as  I have  feen,  is  peculiar  to  the  Mosses  among  all 
Vegetable  Nature,  I have  fixed  the  mark  of  the  Family  there. 

The  fpecies  which  is  here  feleded  for  the  illudration  of  this  Family,  is 
one  of  the  mod:  common  : the  fpecimens  ufed  in  the  prefent  enquiry  were 
gathered  from  the  low  wall  round  the  Refervoir  in  Hyde  Park.  It  grows 
only  facing  the  North  and  North-Eaft  : To  the  Ead,  tho’  the  wall  is  wet- 
ter, there  is  none;  nor  to  any  other  quarter. 

The  Tufts  are  large  ; but  each  Globule  is  a didindt  Plant:  It  flowers 
and  decays.  Be  the  Tuft  ever  fo  big,  there  are  no  other  Plants  in  it  but 
fuch  as  have  heads  in  them  for  this  feafon,  or  on  the  decayed  remains  of 
lad.  They  entangle  by  their  Fibres,  but  do  not  rife  in  Sucker^. 

The  Seed  of  February  ripens  in  April,  and  is  died.  Young  Mants  ap- 
pear in  Odlober,  and  dower  the  February  following.  V’e  fee  them  011 
feparate  fpwts,  but  mod  are  near  one  another.  The  Stalk  rifes  from  the 
center  of  the  Globe  of  Leaves.  The  Leaves,  that  is  the  whole  Globe, 
decay  when  the  Seed  is  died  ; fo  the  old  Plants  appear  deeper  rooted  in  the 
Tuft  than  the  others. 

The  Seeds  are  light  and  tender:  the  greater  part  is  lod  ; but  thofe  which 
fall  upon  the  Tuft  naturally  fucceed  ; for  they  have  defence  and  moidure. 
The  old  Plants  from  which  the  Capfule  role,  by  degrees  decay  ; and  the 
Seeds  which  were  at  fird  lodged  among  them,  dwelled  with  moidure,  and 
ready  to  drike,  dioot  out  their  Roots,  and  grow  into  Plants  for  the  fucceed- 
ing  feafon. 

We  fee  this  Moss  ufually  in  roundifli,  or  long  Tufts,  rooted  in  the 
mortar  between  the  bricks  of  an  old  wall.  Each  tuft  is  compofed  of  a 
multitude  of  Plants  ; We  find  thefe,  tho’  difiindf  at  the  head,  yet  entangled 
drangely  by  the  Roots.  The  whole  Tuft,  at  this  feafon,  confids  of  Plants 
in  three  dates;  fome  very  confpicuous,  being  in  their  perfedlion  ; others^ 
which  require  more  examination  to  difeover  them,  being  lefs  grown  ; and 
others  in  decay.  The  perfedl  Plants  have  a long  Stalk  rifing  from  the 
center  of  the  Globule,  and  crowned  with  its  proper  Head.  Plate  XVIL 
Fig.  I,  X X X.  The  younger  Plants  confid  of  a green  Globule,  with  a 
Head  in  the  center  ; the  top  of  whofe  Calyptra,  or  Cover,  only  appears, 
y.  The  decayed  Plants  have  fometimes  the  remains  of  lad  year’s  Stalk, 
tho’  ufually  it  is  fallen  out  before  this  time  ; and  the  Tuft  of  Leaves  is  no 
longer  globular,  but  fpread  open,  z : all  greatly  magnified. 
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The  Leaves  form  this  globular  body  for  the  defence  of  the  Rudiment 
of  the  Head,  confequently  thefe  are  mofl:  compad;  before  its  Stalk  is  form- 
ed, and  while  it  is  vet  entirely  in  their  holom  ; they  are  fomewhat  lefs 
folded  over  one  another  when  the  Stalk  rifes  ; but  when  it  has  done  its  of- 
fice, and  is  decayed,  they  feparate,  and  hang  loofe. 

If  we  feparate  a perfed  Plant  with  care,  at  the  time  when  it  is  in  flower, 
we  find  it  confifl:  of  three  parts.  A flender  and  bending  Stalk,  funporting 
the  flowering  head  j a globular  or  oval  clufler  of  Leaves  growing  round 
the  bafe  of  that  Stalk;  and  a long  brownifh  Root  hung  about  with  innu- 
merable Fibres. 

The  naked  eye  fees  no  more;  but  few  objeds  better  deferve  a more 
Arid  examination  : the  Microfeope  fliews  this  little  Bryum  a magnificent 
as  well  as  lingular  Plant:  differing  not  only  in  frudification,  but  in  the 
ftrudure  of  its  parts,  from  all  other  Plants.  See  Plate  XVII.  Fig.  i. 

The  Root  is  long,  browm,  and  hung  about  with  innumerable  very  long, 
and  rtrangely  entangled  Fibres,  it  is  abrupt  at  the  lower  end,  not  attenuat- 
ed ; and  in  the  part  between  that  and  the  bafe  of  this  clufler  of  Leaves, 
mimicks  a kind  of  Stem,  but  covered  there  alfo  with  the  like  Fibres,  which 
rife  from  every  part  of  it.  The  length  and  number  of  thefe  Fibres  from 
the  fide  and  bafe  of  the  Root,  and  their  various  entanglings,  thofe  of  one 
Root  with  thofe  of  others,  make  it  difficult  to  break  the  mafs;  and  often 
tye  the  feveral  Plants  fo  clofely,  that  they  feem  to  rife  in  the  way  of  Suck- 
ers from  one  another : But  careful  obfervation  fhews  them  to  be  really 
diflind  ; the  feveral  Roots  ufually  falling  obliquely  over  one  another.  None 
are  fo  eafily  feparated  as  the  old  decayed  Plants  of  the  lafl  year,  whofe 
Fibres  are  by  this  lime  withered  away. 

From  the  fummit  of  the  Root  rife  the  Leaves  which  compofe  the 
Globe  ; and  there  are  a few  lefs  perfed  leafy  Films  between  them. 

The  Leaves  which  compofe  the  Globe  are  fix:  the  imperfed  Films 
beneatli  them  ufually  two.  Each  Leaf  is  of  an  oval  form,  but  terminat- 
ed by  a fliarp  point,  and  they  are  hollowed.  They  refemble  very  much 
the  Leaves  of  Tome  of  the  Aloes  : their  colour  is  a fine  green,  and  their 
fubflance  beautifully  reticulated  ; not  in  the  leafl:  refembling  other  Leaves. 

The  Stalk  rifes  from  the  head  of  the  Root,  furrounded  by  thefe  Leaves, 
and  in  the  upper  part  twifls  ilfelf  into  a kind  of  circle.  It  is  very  fimple 
in  its  firudure  ; and  at  firft  green,  but  afterwards  redifli. 

On  the  top  of  this  grows  the  Head  ; a part  of  very  fingular  firudure. 

It  is  of  an  oval  fliape,  fwelled  almofl:  into  roundnefs,  and  is  covered  by 
a membranaceous  Hood,  called  the  Calyptra : this  is  extended  loofely  over 
3 the 
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the  whole  Head  : it  is  gathered  into  a kind  of  Neck  at  the  fummit  of  the 
Stalk,  and  is  continued  beyond  the  extremity  of  the  Head,  in  form  of  a 
beak,  or  long  flender  cylinder,  is  pierced  at  the  top,  and  there  rifes  out  of 
the  aperture  a fine  crimfon  body,  oblong,  and  thickened  at  the  end.  Plate 
XV] I.  Fig.  j,aaa. 

This  is  the  ftate  of  the  Head  when  the  Moss  is  in  full  flower.  In  a 
younger  Plant  it  is  flender,  and  appears  longer,  and  the  Calyptra  has  its 
hard  brown  Ring  at  the  point  of  the  Beak,  and  is  open  there  ; but  there 
is  nothing  of  the  purple  Filament.  In  the  Seeding  ftate,  the  Head  be- 
comes yet  more  fwelled,  and  the  Calyptra  being  now  not  large  enough 
to  cover  it,  flips  by  degrees  from  the  lower  parr,  till  at  length  it  falls  off. 
In  this  latter  ftate  there  is  feen  a faded  remain  of  the  Filament  at  the  top 
of  the  Hood,  and  nothing  more. 

Tho’  the  objedl  be  minute,  it  may  with  care  be  feparately  examined. 
If  the  Skin  forming  the  Hood  be  flit  up,  and  drawn  off  entire,  we  fee 
the  naked  Head,  Fig.  bb.  The  Skin  thus  taken  off  is  of  the  fame  re- 
ticular conftitution  with  the  Leaves  j and  it  comes  away  entire  with  the  cy- 
lindric  Beak  and  purple  Plume. 

The  Head  remains  alfo  entire,  and  is  pear-fhaped;  fmall  at  the  infer- 
tion,  large  at  the  other  end,  and  is  there  terminated  by  a kind  of  Umbo, 
or  low  conic  Button,  Fig.  i.  c.  All  this  is  perfecftly  green. 

On  cutting  the  head  longitudinally  in  half,  fee  Fig.  2,  its  ftrudure  Is 
found  to  be  this.  The  Stalk,  at  its  fummit,  fwells  into  a fpungy  thick 
lump.  Fig.  2,  a;  and  from  the  fummit  of  this  part, 'which  is  folid,  it  ex- 
pands upwards,  into  that  pear-like  form  we  fee,  b by  which  is  hollow  : 
the  Shell,  c c,  is  of  confiderable  thicknefs ; but  the  cavity,  d d,  is  equal 
to  many  times  the  meafure  of  the  Shell.  From  the  center  of  the  Flefliy 
lump,  a,  whofe  furface  has  fwelled  into  this  fhell,  rifes  a Seed- Velfel,  e e. 
This  is  like  a green  cup,  or  drinking-glafs,  with  a cover.  The  part  which 
rifes  immediately  from  the  folid  mafs,  is  a kind  of  Pedicle,  ff.  This 
expands  into  the  body  of  the  Seed-Veflfel,  e;  and  the  Cover  is  radiated. 


gg- 

It  is  eafy  to  fee  this  Seed-Veffel  Is  of  great  importance  in  the  nature 
and  (Economy  of  the  Plant.  It  rifes  in  the  center  of  the  hollow  Head, 
but  does  not  nearly  fill  that  cavity.  There  is  a large  fpace  every  way  round 
it ; and  it  is  kept  in  its  place,  and  fed,  by  numerous  thick  Velfels,  h h h, 
which  take  their  origin  from  the  reticulated  fubftance  of  the  Shell,  and 
are  inferred  into  the  Sced-Velfel.  The  Seed-VeflTel  and  Corona,  feparated 
from  the  Head,  are  fhewn  at  Fig.  3. 
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The  Hood,  Fig.  i,  a a,  has  no  connedllon  with  the  Head  j it  is  mere- 
ly a defence.  It  is  a continuation  of  the  Rind  of  the  Stalk,  and  nothing 
elfe.  It  rifes  at  the  Neck  of  that  Lump  into  which  the  Stalk  fwells  at  its 
fummir,  Fig.  dd\  and  being  very  thin  in  that  part,  it  hurds  and  tears 
away  there  when  the  Head  fwells ; and  having  performed  its  office  of  de- 
fending the  Head  while  young,  it  falls  off,  and  fades  away.  The  purple 
Plumule,  at  its  point,  Fig.  ly  e e,  which  to  an  unwary  eye  might  feem 
a S'igma,  is  nothing  more  than  the  withered  extremity  of  the  Rind  of  the 
Stalk.  This  Rind  form-  a Knot,  or  fwelling,  at  the  fummir,  and  termi- 
nates finally  in  this  lengthened  and  twilled  Cord.  Tlie  Head  has  all  its 
parts  of  frudlification  in  itfelf. 

The  thick  lump  of  Flefhy  funflance  which  crowns  the  Stalk,  is  pro- 
perly the  Receptacle  of  the  Frudlification  : this  rifes  into  a kind  of  Fruir, 
as  in  tlie  figure,  fee  Fig.  2,  and  is  not  unlike  to  it  in  fliape  j but  in  this 
minute  Plant  there  is  yet  a feparate  Capfule  within  it.  The  hollow  body 
within  the  cavity  of  the  Head,  is  this  Capfule,  and  it  is  filled  with  Rudi- 
ments of  Seeds.  The  radiated  Cover,  g gy  is  a Crown  of  Antheraj,  which, 
when  more  ripe,  and  open  to  the  air,  will  feparate,  and  fhew  themfelves 
loaded  with  a fine  Farina.  This  falling  on  the  young  Seeds,  impregnates 
them,  and  they  are  then  fit  for  growth. 

In  the  Plant  in  this  flowering  ftate,  thefe  Anthers  are  but  imperfedt- 
ly  diflinguiflied : they  rife  from  the  verge  of  the  Head,  and  bending  in- 
wards at  the  point,  form  a kind  of  low  green  Cone,  Fig.  i.  c.  When 
the  hood  is  fallen  off,  they  harden  and  grow  brown  ; they  flart  at  the  Points, 
and  then  feparate  at  the  fides  ; and  are  foon  diflindt  throughout.  Fig.  jyf. 
Each  is  a flat  Pyramid  riling  from  the  Ring  formed  at  the  top  of  the  Head, 
without  any  Footflalk.  The  entire  Crown  is  reprefented  magnified  at 
Fig.  4,  and  a Angle  ray  of  it  at  5. 

The  fubflance  of  thefe  rays  is  reticulated,  like  all  the  refl  of  the  Plant, 
and  they  are  covered  with  a delicate  Membrane.  The  Farina  is  lodged 
in  a kind  of  Chains,  Fig.  4,  <7  ^ round  the  fubflance  of  the  Anthers 
in  many  places.  Thefe  Chains  are  formed  of  fmall  oval  Particles,  fee  Fig.  5 : 
thefe  are  the  Globules  of  the  Farina,  inclofed  in  a Angle  Membrane,  which 
keep  them  at  a diflance  from  one  another : fee  Fig.  6.  They  are  thus 
doubly,  indeed  trebly  fecured  from  the  injuries  of  the  air,  while  they 
fire  taking  their  growth  ; firfl  by  the  Calyptra,  or  loofe  Hood,  which  co- 
vers the  whole  Crown  or  range  of  the  Anthers  themfelves  j then  with- 
in the  outer  Film  of  the  Anthera,  the  chains  of  Globules  being  lodged  be- 
tween the  Coat  and  Subfiance,  fee  5 j and  finally  by  the  Membrane, 
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which  connedls  them  into  that  Chain.  The  Globules  of  Farina,  entire 
and  burft,  are  (hewn  at  Fig.  7. — Such  care  has  Nature  taken,  of  the  Semi- 
nal Plantule  of  this  fmall  Moss,  before  it  is  delivered  to  the  Seed  : for 
every  Globule  of  this  Chain  contains  a feparate  Particle  of  the  Flelhy  Sub- 
fiance  of  the  Plant,  riling  from  the  reticular  body  of  the  Anthera,  which 
is  a continuation  of  it. 

When  this  Farina  is  to  be  dropped  upon  the  Seeds,  the  procefs  is  this. 
The  Hood,  Fig.  i,  a,  firft  falls  otf ; then  the  Antherae,  Fig.  feparate 
and  harden  ; after  this  the  Membrane  which  covers  the  Anthera  burds 
on  the  infide,  and  along  the  edges.  Fig.  5,  and  the  Chains  of  Globules 
break  and  dart  out  in  length;  but  dill  the  Membrane  keeps  its  form.  In 
this  State  the  Anthera  refembles  the  Snout  of  the  Saw-fifh,  fee  Fig.  5,  hav- 
ing a multitude  of  Teeth  on  each  edge.  The  two  oppofite  Teeth  are  al- 
ways the  two  ends  of  a Chain  of  Farina,  which  has  broke  on  the  infide  of 
the  Anthera,  where  both  the  Membrane  and  this  Chain  are  weaked  j and 
a careful  eye  will  trace  eafily  the  continuation  of  the  line  acrofs  the  An- 
thera. 

After  a time  the  Membrane  which  forms  this  Chain  burds  length- 
wife,  6.  Every  Knot  is  a Globule  of  Farina,  which,  when  the  Mem- 
brane opens,  falls  out,  and  the  Mouth  of  the  Seed-VefTel  being  open  juft 
below,  it  naturally  lodges  upon  one  or  other  of  the  Seeds.  Each  of  thefc 
has  a fmall  aperture  in  the  Crown,  and  the  Globule  of  Farina  burding, 
the  Plantule,  with  its  defence  of  waxy-matter,  which  it  has  exadly  as  the 
large  Plants,  makes  its  way  in.  Thus  the  Seed  of  this  Moss  is  perfected  ; 
and,  when  it  is  hardened,  falls  from  the  Head,  and  grows. 

I HAVE  obferved,  that  it  has  been  thought  thefe  fwoln  Particles  in  the 
Head  of  a Moss  were  Globules  of  Farina,  not  Seeds ; and  that  the  Head 
itfelf,  tho’  it  have  plainly  all  the  necedary  parts  of  Fru6tification  in  itfelf, 
has  been  called  an  Anthera.  Reafon,  and  its  condrudlion,  feem  to  de- 
clare otherwife,  and  certainly  experience  does  fo. 

The  eftablifhed  Charaderifticks  of  an  Anthera  are,  that  it  is  a part 
of  a Flower  full  of  Farina.  But  the  Head  in  this  Moss  is  not  a part,  but 
an  entire  body,  containing  every  thing  belonging  to  a Flower,  except  Pe- 
tals, which  are  of  no  confequence,  and  are  wanting  equally  in  many  of 
the  larger  and  more  fpecious  Plants.  This  Head  is  a Cup,  formed  as  all 
other  Cups  of  the  outer  Rind  of  the  Stalk  : the  Rays  of  the  Corona  are 
Anthers,  and  their  Globules  true  Farina.  The  hollow  body  in 
the  Head  is  a real  Seed-Vessel  ; and  the  folid  mafs  from  which  it  rifes, 
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together  with  the  entire  Shell  of  the  Head,  is  a true  and  regular  Re- 
ceptacle. 

The  Charadfcrs  of  Farina  are  thefe : that  it  is  a Powder,  whofe  Par- 
ticles hurd  with  water,  and  difcharge  what  have  been  called  eladick  Atoms. 
Linn.t:us  adopted  from  M.  Needham,  the  idea  of  thefe  eladick  Atoms; 
but  he  afterwards  calls  the  contents  of  the  Globule  of  Farina,  an  impalpable 
Matter  ; which  is  more  exadl. 

The  Globules  from  thefe  Rays  of  the  Corona  are  very  fmall ; they  burd 
in  water,  and  there  is  dlfcharged  from  them  what  has  been  called  eladick 
Atonas,  or  impalpable  Matter.  It  is,  indeed,  a minute  Particle  of  the  ef- 
fential  Subdancc  of  the  Plant,  covered  with  a waxy  Subdance,  which  be- 
ing incapable  of  folution  in  the  watery  Juices  of  the  Plant,  keeps  in  dif- 
tindl  Globules. 

Therefore  the  Particles  lodged  in  the  Rays  of  the  Corona  in  this 
Moss  are  Globules  of  Farina. 

The  Characters  of  a Seed  are  thefe.  It  is  a part  of  the  Vegetable,  con- 
taining the  Rudiment  of  a new  one,  and  ready  to  fall  from  the  old  Plant  and 
grow;  after  it  has  been  impregnated  by  the  Farina.'  When  a Seed  is  fo 
minute  as  this  of  Moss,  its  didindtion  from  a Farina  mud  be  fought  part- 
ly in  its  negative  qualities.  Now,  this  Seed  is  a part  feparable  by  Nature 
from  the  old  Plant,  and  capable  of  growth  into  a new  one : It  does  not 
burd  in  water  as  Farina,  nor  when  purpofely  broken  has  it  any  of  that 
waxy  matter  found  in  all  Farinae.  There  is,  indeed,  a Plantule  in  it,  de- 
livered from  the  Farina,  jud  as  there  is  in  all  Seeds. 

These  reafons  fliew,  the  Powder  lodged  in  the  Head  of  Moss  to  be 
Seeds : If  there  be  more  proof  wanted,  take  it  from  experience.  The 
Plant  here  figured  I raifed  from  Seed  gathered  upon  a wall  at  Wedburn- 
Green,  and  fown  upon  that  low  wall  of  the  Hyde  Park  Refervoir.  This 
Seed  was  ripe  in  March.  I fowed  it  in  the  fird  Week  of  April,  and  the 
Plants  flowered  this  February.  Nothing  is  eafier  than  the  Procefs  of  this 
minute  article  of  Gardening.  Scrape  the  furface  of  the  Bricks,  and  of  the 
Mortar  between  them,  with  a blunt  Knife  ; take  a large  Tuft  of  the  Moss 
in  Seed-time,  and  draw  its  Heads  over  this  rough  furface;  the  Seeds  will 
fall  out,  and  tho’  millions  are  lod,  enough  will  be  fixed  to  grovy. 

The  fird  appearance  of  the  young  Plants  was  in  the  Beginning  of 
May  : they  were  green  Specks,  like  Dud  ; but  a Microfcope  fhewed  they 
had  Leaves.  They  remained  thus  till  Autumn;  but  then  they  grew  fad. 
The  didindl  Leaves  appeared  to  the  naked  eye  in  October : four  were 
fpread  out  in  a darry  manner,  and  two  rofe  in  the  center.  In  the  next 
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month  they  all  grew  cluftered  together,  and  began  to  form  a Globule. 
From  that  time  the  Root  increafed  very  fart  ; and  in  December  the  young 
Heads  fhewed  themfelves : in  February  they  ripened  : and  next  month  the 
Seeds  will  be  perfedl. 

In  the  fame  manner  I have  fown  the  little  Grey  Bryum,  upon  the 
North-weft  part  of  the  Qi^en’s  feat  in  Kengfington  Gardens,  the  hone- 
building  near  the  water:  thefe  Seeds  alfo  were  from  Weftburn  green:  an- 
other fcafon  will  fliew  the  fuccefs. 

This  is  a point  the  more  important,  becaufe  a Pupil  of  Linnjt;us,  from 
what  he  obferved  in  a very  peculiar  Plant,  has  fuppofed  the  Seeds  to  be 
Farina  ; and  diftinguifhing  the  Rudiment  placed  elfewhere,  from  all  Seeds, 
by  the  name  of  Propago,  has  fuppofed  other  Mosses  like  that;  and  the 
great  Matter  himfelf  adopts  the  opinion.  Errors,  fupported  by  fuch  names,, 
are  very  dangerous.  Certainly  in  this  Plant  there  are  no  fuch  propagines,, 
nor  any  thing  fo  fingular.  The  regular  Seeds  ripen  in  Heads  containing 
Capfules;  and  every  Plant  has  one  of  them.  The  Plant,  in  its  natural 
fize  in  the  various  Periods  of  Growth,  is  reprefented  at  Fig.  8. 

CHAP..  XLV.. 

Of  the  Various  Leaf’d  Polypody,. 

IT  has  been  faid  in  the  Gharadlers  of  the  Seven  Families  of  Plants,  that 
the  Ferns  confift  of  a lingle  Leaf,  bearing  the  Seeds  upon  its  back.. 
Such  are  the  upright  Leaves,  a a,  of  the  Polypody  here  figured,  as  an 
inftance  of  this  family  : See  Plate  18  : and  fuch,  occahonally,  the  lower 
and  fpread  Leaves,  b b might  become : for  howfoever  different  an  af- 
pe(T  they  wear,  they  are  capable  of  growing  up  to  the  fame  height,  and 
of  breaking  into  the  fame  divifions.  When  the  Leaf  grow'S  up  for  Fruc- 
tification, the  indentings  are  continued  down  almofl:  to  the  middle  Rib, 
and  the  Leaf  then  becomes  the  fame  with  the  Leaf  a,  in.  all  particu- 
lars. 

It  is  not  particular  to  this  Plant,  among  the  Ferns,  to  have  two  kinds ' 
of  Leaves,  the  one  barren,  and  the  other  florid  : our  common  Rough 
Spleen  wort,  and  the  Ofmund  Royal,  with  many  other,  have  the  fame  Va- 
riations, tho’  the  difference  in  form  is  lefs ; and  therefore  lefs  confpicuous. 

This  Plant  is  a native  of  the  Eaft- Indies  ; found  principally  about  the 
Stumps  of  old  Trees  in  their  Foreds.  The  Botanifts  of  earlier  periods 
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were  acquainted  with  it.  Clussius  calls  It  Polypodium  Indicum  j and 
others  Polypodiun)  folio  Quercus.  The  Root  is  tuberous,  irregular,  and 
brown  ; uiualiy  of  an  oval  lhape,  and  covered  with  a moffy  matter  on  the 
furface.  The  firft  Leaves  which  rife  from  this,  are  oval,  indented,  of  a 
brownifh  green,  and  placed  on  fliort  Footdalks  : thefe  defend  the  fucceed- 
ing  Leaves,  which  carry  the  Seeds  of  the  Plant  j and  they  feem  formed 
for  no  other  purpofe.  The  fucceeding  Leaves  are  raifed  on  Footftalks, 
and  deeply  jagged,  as  our  common  Polypody  ; and  thefe  bear  the  Fruc- 
tifications on  their  under  fides.  Round  Clufters  of  Seeds  are  placed  on 
the  backs  of  all  the  Lobes  or  Divilions  ; and  in  their  various  Aages  of 
perfevStion  we  may,  in  a great  meafure,  trace  their  origin. 

The  firll  appearance  is  a rifing  of  the  furface  of  the  Leaf,  like  a Pa- 
pilla on  the  upper  fide  ; and  this  makes  a minute  hollow  on  the  under 
part.  By  degrees  the  Papilla  opens  at  the  top,  and  there  is  an  irregular, 
but  roLindifli  hole,  with  no  green  covering  ; but  entirely  white  and  fpun- 
gy.  At  the  fame  time  clullers  of  yellow  Seeds  ufually  appear  below  ; 
which  increafe  in  number,  and,  by  degrees,  the  part  of  the  Leaf  over 
them  lofes  its  prominent  form,  and  becomes  flat,  and  fometimes  hollow  : 
the  opening  in  the  center  ftill  remaining  a plain  white  Spot. 

To  explain  this  opening,  it  muft  be  obferved  the  Leaf  is  formed  of  two 
colourlefs  Coats,  with  a green  fubflance,  the  Blea,  between  them ; amidfl 
which  feveral  fide  Ribs  run  from  the  main  Fibre  in  each  Lobe,  and  in- 
ofculate  with  one  another,  forming  a beautiful  reticulation.  Thefe  Ribs 
are  Conic  Clufters,  covered  with  a little  Flefli.  Each,  at  its  extremity, 
rifes  thro’  the  green  parr,  or  Blea,  to  the  furface,  and  forms  a clubby  Head, 
which  is  open  to  the  air,  and  is  white  and  fpungy. 

These  Extremities  ufually  inofculate  ; but  toward  the  point  of  the  Leaf 
they  are  often  Angle.  From  the  Ribs,  in  their  courfe,  (hoot  others;  and 
thefe  lafl:  terminate  in  clubbed  Heads  in  the  middle  of  the  Leaf.  One  of 
thefe  always  fwells  into  the  Papilla,  and  has  its  proper  opening  at  the  fum- 
mit.  Sometimes  tw’o  of  thofe  Papillce  are  form’d  fo  near,  that  they  run 
together  : but  then  each  has  its  proper  opening. 

Every  Seed-Veffel  is  of  a roundifli  form,  and  whitifli  j and  its  circum- 
ference is  wound  about  with  a jointed  Ring.  Each  is  fupported  by  a long, 
delicate,  tranfparent,  Filament,  by  way  of  Footflalk,  which  is  terminated 
by  the  Ring:  And  all  thefe  Footflalks  rife  from  the  under  part  of  the  ori- 
ginal Fapilla.  The  fubflance  of  the  central  part  of  each  Seed-Veflel  is 
jpungy,^like  the  open  Head  of  the  Papilla ; The  Ring  is  membraneous, 
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as  the  Verge  of  the  Leaf  is  j and  its  Joints  are  brown.  Therefore  the  con- 
flrudllon  is  this : 

The  Papilla  is  the  Receptacle  of  the  Frudificatlons,  formed  from  the 
white  part  of  the  Conic  Clufters.  From  this  rife  numerous  Filaments, 
crowned  with  their  Rings  of  Anthera? : for  each  Ring  is  a Colledion  of 
Antherae ; every  brown  Joint  of  it  being  one.  Thefe  joints  burft  in  wa- 
ter, as  the  Particles  of  Farina  always  do  ; but  the  central  part  never  opens. 
This  central  part  is  in  each  a tingle  Seed  : the  miracle  is  its  fituation  in- 
ftead  of  being  lodged  in  a Capfule,  it  is  fixed  to  the  complicated  Anthera, 
and  contained  within  it:  and  when  the  Farina  bunls,.  it  receives  imme- 
diate impregnation. 

Thus  the  Procefs  of  Nature  in  the  Fern  is  the  fame  as  in  all  other' 
Plants,  What  we  call  the  Seed,  is  a part,  or  continuation,  of  the  Central 
Subfiance  of  the  Stalk;  which,  when  it  has  received  from  the  burfiing  fa- 
rina the  Rudiment  of  anew  Plant,  ripens,  defends  it,  falls,  and  burfiing 
by  the  warmth  and  moifiure  of  the  earth*  grows. 

Th.e  Seed  is  at  firfi:  an  empty  membranaceous  Shell : when  the  Anthera 
has  burfi,  it  appears  full,  and  yellowifii  j and  then  being  opened,  we  fee 
plainly  the  Rudiment  of  a Plant,  covered  with  a yellowifh  waxy  matter. 

When  the  Anthers  burd,  a fine  yellow,  pulpy  fubftance  iflhes  from, 
them,  fo  fine  that  it  appears  like  fmoak ; and  in  the  midft  of  this  is  feen. 
a fmall  oblong  body,  a minute  Rudiment  of  a future  Plant. 

That  thefe  Joints  of  the  Ring  are  Antherae,  is  certain  ; for  I have- 
feparated  them  entire  from  the  Ring,  and  feen  their  Powder  burfi:  in  that: 
condition.  They  are  oval  and  white  : the  brown  colour  they  feem  to  have 
in  the  Ring  being  only  lhadow.  I doubt  not  but  the  Frudtifications  of 
the  other  Ferns  are  of  the  fame  kind  with  thefe;  and,  probably,  in  1 
many  they  are  as  diftindl.. 

CHAP.  XLVI. 

LUXURIANT  GRASS.. 

Any  Grass  would  have  ferved  for  an  inftance  of.  the  Plants  of  this - 
great  Family;  for  all, have  hufky  Covers  for  their  Seeds,  and  fimple 
Leaves,  and  jointed  Stalks.  Thefe  are  the  mofi:  obvious  part  of  the  Cha- 
radter:  and  whether  we  examine  the  low  Grass  that  darves  upon  the 
fun-burnt  wall,  or  the  tall  Wheat,  at  Harved,  we  fee  it  equally  : a fimple, 
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fir.ooth,  and  hollow  fiender  Stem,  TwelUng  at  diftances  into  round,  hard, 
paler,  and  more  folid  Knots,  from  whence  arife  the  Leaves,  covering  ufu- 
a!lv  the  Stalk  for  a conliderable  part  of  their  courfe. 

This  is  the  vifible  and  common  Charafler  of  the  Family,  and  I have 
therefore  feledted  a Plant  which,  befides  this,  (liews  fomething  fingular  in 
the  courfe  of  growth,  a peculiar  kind  of  luxuriance  from  the  Rinds.  This 
Species  is  frequent  in  our  Northern  Counties ; and  throughout  all  the 
colder  part  of  Europe.  Van  Royen  and  Linn^us  of  the  moderns ; and 
among  thofe  a little  earlier,  Scheukzer  and  the  Bauhines  knew  the 
Plant.  They  have,  diftinguiflied  it  by  the  names  Gramen  Foliis  Junceis, 
and  Foliis  Setaceis  ; the  Rufliy,  or  the  Briftly  Leafed  Grass,  from  the 
rounded  form  of  its  Leaves ; but  with  good  nourifliment  they  will  grow 
fomething  broader. 

Scheukzer  ranges  it  among  the  Paniculate  Spartean  Grasses;  Lin- 
N.^us  once  referred  it  to  that  Genus  which  he  calls  Festuca;  but  he 
lias  fince  removed  it  to  the  Poa  ; to  which,  according  to  the  Generic 
Characters,  it  moft  certainly  belongs.  The  term  Viviparous,  which  he 
has  given  as  its  diftindion,  is  bold  ; but  he  has  Genius  with  Philofophy, 
and  has  called  into  the  fervice  many  Metaphors,  and  often  happily.  Strid- 
ly  fpeaking  neither  is  it  Proliferous,  tho’  Scheukzer,  and  the  red,  have 
diftinguillied  it  by  that  title.  There  are  Grasses  in  which  the  Seed  grows 
in  the  Ear,  and  will  produce  a perfed  Plant;  but  this  has  lefs  title  to  that 
term  ; and  the  utmoft  we  can  attribute  to  it,  is  a llrange  and  very  plea- 
ling  luxuriance  of  the  Rinds. 

The  Root  confifts  of  many  dufky  Fibres,  long,  tough,  thready,  and 
not  much  divided.  The  Leaves  rife  in  fmall  tufts,  and  are  perfed,  but 
fmall  Grass  ; narrow  and  firm.  The  Stalks  are  alfo  numerous.  In  bar- 
ren ground  they  will  flower  at  three  inches  high : when  the  Soil  fuits  them 
fomewhat  better,  they  grow  to  five  or  fix  inches,  and  fometimes  to  a foot : 
and  in  this  date  it  is  that  the  Plant  is  mod  perfed  ; and  from  this  it  oftened 
grows  luxuriant.  The  Stalk  rifes  furrounded  with  Leaves,  and  the  whole 
Tuft  with  a few  light  Films. 

The  Stalk  has  ufually  three  Joints,  one -of -which  is  always  near  the 
Root,  and  fcarce  didinguidiable,  becaufe  pf  the  involving  Leaves : fome- 
times a fecond  is  alfo  very  low  : the  upper  one  is  always  mod  confpicuous. 
The  Stalk  is  pale  and  thin.  The  Joints  fwell  into  a little-  roundnefs,  and  are 
hard.  One  Leaf,  as  is  ufual,  rifes  from  each  Joint ; dender  and  fmall,  as 
thofe  from  the  Root,  or  very  little  broakr.  At  the  -fummit  dands  a flat 
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Ear,  with  the  Hufks  all  turned,  or  nearly  all,  one  way.  Each  has  Its  flen- 
der  Footftalk,  and  they  play  a little  loofe. 

The  Iludcs  are  of  a greenifli  brown,  and  naturally  terminate  at  the 
fame  Imall  fize  with  thofe  of  the  other  Grasses,  the  Flowers  havins:,  like 
them,  their  three  Filaments  and  feathery  Style  : but  where  the  Soil  and 
Seafon  join  to  give  the  Plant  abundant  Nourifliment,  the  feveral  Valves  or 
Parts  of  each  Kufc,  lengthen  into  abfolute  Leaves,  graiTv,  and  perfect  as 
thofe  of  the  reft  of  the  Plant,  only  flaorter. 

What  has  been  faid  of  the  Formation  of  the  parts  of  Flowers,  ex- 
plains this  3 for  thefe  bulky  Films  are  of  the  nature  of  the  Cup  in  other 
Flowers ; and  being  only  the  terminations  of  the  Rinds  of  the  Plant,  more 
Nourifliment  may  make  them  continue  to  grow  ; as  the  refl;  of  the  Plant 
does  not  grow  with  them,  they  could  not  run  into  a Ampler  or  nrore  na- 
tural form  : the  Blades  of  Grass  which  they  conflitute,  being  no  more 
than  extended  Huflcs,  whofe  lengthened  portion  being  full  of  Juice,  and 
having  had  no  check  in  its  growth,  is  green  and  tender  j while  the  Bafe, 
where  Vegetation  had  begun  to  ceafe,  is  hard  and  brown. 

CHAP.  XLVIL 
Of  the  W I N G E D PALM. 

A S in  the  preceding  inftance  any  Grass  might  have  exprefied  the  Fa- 
mily  of  Grafies,  here  any  Palm  might  have  been  chofen  for  that 
purpofe,  refpedting  the  Family  of  Palms  j all  having  naked  Trunks, 
Leafy  at  the  Top;  and  the  Frudlifleations  placed  on  a kind  of  Ear,  and 
produced  within  a Scabbard.  I have  felefted  this  as  the  mofl:  diflindlive  in 
the  Charadters  ; for  its  Amply  Winged  Leaves  difplay  the  frondo^s  Nature 
of  the  Palm  Head,  better  than  thofe  which,  being  more  complicated, 
and  divided,  feem  to  be  themfelves  Branched. 

Authors  of  early  time  have  known  this  fpecies  ; and  it  is  common  and 
famous  for  its  many  ufes  throughout  the  Eafl,  and  great  part  of  South 
America.  The  Fruit  is  the  Nux  Indica  of  Avicenna,  and  the  Tree  it- 
felf  the  Palma  nucefera,  and  Coccifera  of  the  Bauhines,  and 
other  Authors. 

The  Root  is  black,  and  fpreading.  The  Stem,  or  Trunk,  is  a Foot 
and  half  thick ; and  in  favourable,  moifl:,  and  fliadowy  places  rifes  to  a 
great  height.  It  is  covered  with  the  remains  of  certain  Films,  which  grow 
VoL.  I.  E e about 
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about  the  R'  diments  of  the  decayed  Leaves.  It  is  loft  at  fird,  but  hardens 
ns  the  Tree  dands  longer.  The  Leaves  Ipread  only  from  the  top  ; and  in 
the  nndil  rifes  a little  above  them  a tender  Cone,  of  a white  juicy  nature  j 
which  is  the  Bafe  of  the  fucceeding  Leaves.  This  is  delicate  in  lade  when 
the  Palm  is  very  young,  and  dill  fweeter  when  advanced  to  maturity  ; but 
in  the  middle  dages  of  growth  it  is  fomewhat  audere. 

The  Leaves  are  elegantly  pinnated  or  winged  ; and  while  young  their 
feveral  Lobes  naturally  and  elegantly  bend  back,  and  often  meet  one  ano- 
tlier. 

xA.mong  the  Leaves  rife  together  the  Fruit  and  Flowers.  They  are  dif- 
pofed  very  fingularly  upon  a kind  of  branched  Ears  ; and  thefe,  while 
young,  are  covered  by  a filmy  Scabbard  j which,  when  it  has  burd  length- 
wife,  to  let  out  the  Ear,  decays.  The  Flowers  and  Rudiments  of  Fruit 
are  difpofed  on  the  fame  Ear  ; the  Fruit  on  the  lower  part,  and  the  Flowers 
row.rrd  the  extremities  of  the  Branches.  The  Flowers  are  fmall  and  yel- 
lowifii  j the  Fruit  is  fixed  clofe  on  the  dronger  part  of  the  Ear,  and  grows 
to  a great  fize  : woody  on  the  lurface,  and  filled  with  a peculiar  Liquor, 
and  a firm  Pulp. 

The  difpofition  of  the  Leaves  upon  the  Palm,  and  of  the  Flowers  and 
Fruit  upon  the  Ear,  give  a fufficiently  plain  and  certain  Charadter  of  this 
Family  : tho’  Botany  has  yet  a great  deal  to  learn  on  the  article  of  their  Im- 
pregnation. 

This  is  the  fixth  of  the  Seven  great  and  natural  Clafies  called  Families 
of  Plants  ; tlie  Seventh  comprehends  the  common  kinds  of  Herbs  and 
Trees  together  ; fuch  as  have  none  of  thefe  peculiar  marks.  There  needs  no 
indance  to  be  produced  of  thefe:  the  Hellebore,  the  Winter  Aconite,  and 
Anemone,  with  the  red,  figured  in  the  preceding  parts  of  this  work,  be- 
long to  the  Seventh  Family,  and  one  might  be  an  example  as  well  as  ano- 
ther.. 


CHAP.  XLVIII. 

The  Origin  of  the  Seven  Families,  from  the  In- 
ternal Structure. 

^ H E S E are  the  Seven  great  Arrangements  of  Plants ; and  they  are 
thus  didinguidied  by  obvious  Charadters  from  one  another.  Thofe 
Charadters  depend  on  the  Proportion  and  Difpofition  of  their  feveral  condi- 
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tnent  Parts ; from  which  refuks  that  difference  in  the  fabrick  of  their  Vef- 
fels,  and  in  the  courfe  of  their  Juices,  which  is  the  immediate  caiife  of 
the  Forms  which  give  thofe  Charaflers. 

Thus  in  the  Mushroom  kind,  inftanced  in  the  Truffle,  the  Flefli  be 
ing  extremely  final  1,  and  making  only  a thin  Membrane,  is  not  able  u 
raife  itfelf  up  in  a Stalk,  nor  to  force  out  the  other  parts  in  Fibres  : there- 
fore the  original  Shell,  or  Annular  Rudiment  in  the  Seed,  fwells  without 
producing  any  external  part ; and  of  neceffity  muft  form,  and  throw  off, 
the  new  Annular  Rudiments  within  its  own  body.  Thus  it  is  al.'b  with 
all  the  other  Mufhrooms,  whofe  various  forms  are  no  more  than  extenlions 
of  the  original  Annule,  in  a more  free  manner  j no  one  of  them  ever 
having  the  common  appearance  of  Stalks  or  Leaves. 

In  the  Alga  the  Coats  as  well  as  the  Flefliy  Subfiance,  are  all  thin  * 
therefore  the  Plant  can  be  only  membranaceous.  In  the  Mosses,  the  inner 
Rind  of  the  Root  is  the  part  mofl;  redundant,  and  belf  nouriffled  : there- 
fore this  forces  itfelf  out  in  form  of  Leaves  3 and  even  covers  the  Plead 
with  as  plain  a Reticulation  of  Veffels.  The  proof  of  this  appears  upon  a 
mere  infpedtion.  We  know  all  real  Leaves  have  their  proper  Coat  of 
Rind,  their  Subflance  of  Blea,  and  their  Ribs  of  Conic  Clukers : but 
what  in  thefe  Plants  wear  the  form  of  Leaves  may  be  traced  in  a plain  and 
fimple  courfe,  from  the  inner  Bark  of  the  Root  or  Stem  only  : from  this 
they  rife  without  receiving  any  other  part : and  their  flrudlure  is  not  that 
of  Leaves,  but  is  the  fame  with  that  of  the  inner  Barks  of  all  Vegetables, 
a Reticulation  of  Veffels  within  two  fimple  Membranes. 

In  the  Fern  kinds  the  Flefli  is  flill  weak,  and  thin,  and  feems  no  more 
than  as  a membranaceous  Coat  furrounding  the  Conic  Clufters ; and  rif- 
ing  no  where  without  them.  Therefore  no  Flowering  Stalk  can  be  form- 
ed j but  the  Rudiments  of  new  Plants  are  produced  where  thofe  Veffels 
of  the  Conic  Cluflers,  which  do  not  return,  terminate  in  the  body  of  the 
Leaf. 

In  the  Grasses,  the  Veffels  of  the  outer  Rind  are  large,  numerous, 
compadl,  and  hard  : that  Rind  itfelf  therefore  has  the  fame  Character. 
The  Flefh,  which  is  thin  in  all  other  parts,  fwells  at  the  Originations  of 
new  Circulatory  Syflems  in  the  lengthened  Stalk  j and  hence  arife  theCha- 
rafters  of  the  Family.  The  Knots  of  the  Stalk  are  owing  to  the  fwelling 
of  the  Flefli,  which  is,  indeed,  no  more  than  proportioned  to  the  great 
length  between  Joint  and  Joints  and  the  natural  hardnefsef  the  outer  Rind 
gives  the  chaffy  and  dry  firmnefs  of  thofe  Hufks  wherein  it  terminates. 

- Moffes  are  redundant  in  the  inner  Rind,  the  Palms  abound  in  Blea  ; 
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this  forces  itfelf  out  in  numcroits  and  vafl  Leaves,  whofe  Bafes,  in  a man- 
ner, form  that  Stem  which  tliey  feem  only  to  cover.  And  finally,  in  the 
c('mmon  courfe  of  Plants  the  Flefli,  as  is  moft  natural,  has  the  predomi- 
nance ; and  carries  up  the  afeending  Sta'k,  a firm,  dilVinvft,  and  vigorous 
luppoit  to  the  Friidlitications. 

C El  A P.  XLIX. 

Of  the  Effect  of  L i g ii  t on  Plants. 

TJ  A V I N G fecn,  in  a variety  of  indances,  what  AAgetation  is,  and 

^ what  the  Boaies  are  which  are  producetl  by  it,  w-e  might  here  clofe 
the  prefent  Enquiry : but  there  remains  a point  of  great  impcrtance  yet  to 
be  difeufT  d j tho’  it  be  one  not  generally  conceived  as  relating  to  the  fub- 
jeiTt.  What  Heat  and  Moisture  can  effedl,  we  have  fecn  j but  there 
is  a third  Agent,  Light,  cf  equal  clFicacy  ; tho’,  in  the  midll  of  its  own 
hri  datnefs,  hitherto  obfeure. 

That  fingular  property  w'hich  is  called  the  Sleep  of  Plants,  and  which 
had  been  admired,  tho’  not  underdood,  led  me  to  thofe  Enquiries,  in  w'hich 
I found  Light  to  be  the  Caufe;  and  thofe  have  led  to  others,  new  all  of 
them,  and  all  wonderful  j from  tlie  refult  of  w’hich  I may  be  bold  to 
affirm,  that  Vegetables  owe  their  Bulk  and  Quantity  indeed,  to  the  Earth, 
foftened  by  Water,  and  aiftuatcd  by  Pleat;  but  their  Forms,  their  Colours, 
and,  in  a great  meafure,  their  Q^lities,  to  this  hitherto  unconfidercd  Agent, 
Light. 

A SEED  committed  to  the  Earth  will  grow,  tho’  it  be  covered  up  in 
perfect  Darknefs,  but  the  Growth  will  be  weak,  and  the  Body  itfelf,  in 
t!ie  highed  degree,  deformed  : a Seed  of  the  fame  Plant,  covered  as  clofe- 
Iv,  but  with  a tranfparent  body,  wd!l  grow  as  free,  and  b;  as  w'ell  pro- 
portioned,  as  in  the  open  air.  Thus,  if  two  Peafe  be  Town  in  the  lame 
Border,  and  the  fpot  w’here  one  dands  he  covered  u'lth  a Box  of  Wood, 
and  that  w'here  the  other  is  placed,  witli  a Bell-glafs  of  equal  bignefj. 
The  Plant  under  the  Box  will  be  dender,  yellow,  infipid,  and  almod  leaf- 
ids  ; that  under  the  Glafs  will  have  its  natural  Proportions,  and  proper 
Colour:  the  Leaves  will  grow  regular,  tlie  Tade  will  be  legunimous,  and 
the  whole  Plant  well  formed,  and  green. 

In  our  common  Gardens,  tiie  Anemone  is  poor  In  Colour  when  it  is 
under  the  fhadow  of  Bufhes  ; and  I lad  year  obferved  at  Sion-Houfe,  that 

even 
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even  the  common  Liuruftine  loft  the  Bliifh  which  adorns  its  Flower,  en- 
tirely, under  the  iinperfedl  Shadow  of  the  Elrn  Walk  to  the  Water;  while 
fifter  Shrubs  of  it,  at  a few  yards  diftance,  had  the  fame  Colour  as  thofe 
in  the  reft  of  the  Garden. 

The  Plants  which  grow  in  Caverns,  and  in  Wells,  tho’  full  of  Vege- 
table Life,  have  very  fimple  Forms ; and  fcarce  any  thing  of  Colour  be- 
yond Green.  They  are  all  of  one  or  other  of  the  Four  lefier  Families, 
Fungus’s,  Alg/e,  Mosses,  or  Ferns,  vvhofe  unconfpicuous  Flowers  con- 
fefs  the  Obfeurity  wherein  they  were  formed  : nor  have  they  any  ftrength 
of  Tafte  or  Colour,  On  the  contrary,  the  moft  fpecious  Plants,  the  Rofe- 
Hibifeus,  and  the  Gloriofa,  with  their  fellows,  are  children  of  the  briglit 
Sun  of  the  Indies. 

All  Plants  are  animated,  as  it  were,  by  Light:  they  have  motions  in 
their  Leaves,  and  other  parts,  which  they  inuft  perform,  or  perifti  : on 
thefe  motions  depend  the  courfes  of  their  Juices,  and  thefe  are  the  effed; 
alone  of  Light.  Thofe  which  are  leaft  animated  efcape  common  obkr- 
vation ; but  they  have  motions  as  certain,  tho’  lefs  obvious ; and  thofe 
which  have  the  influence  moft  fully,  mimick  the  Animal  Nature.  It  is 
hence  the  Senfitive  Plants  ftirink  at  the  Touch  : for  in  the  Dark  they  ftirink 
yet  farther:  nor  can  any  thing  but  Light  raife  them  to  the  condition  of 
this  feeming  Senfibility. 

The  Growth  of  Plants,  at  leaft  their  regular  Growth,  as  well  as  their 
abfolute  Life,  depend  net  only  on  Warmth  and  Moifture,  but  on  Light  : 
this  moves  their  Juices,  and  upon  this  motion  greatly  depends  their  En- 
creafe.  If  tender  Plants  be  kept  in  conftant  Darknefs,  they  lofe  their 
L, eaves,  and  die.  Thus  Mr.  Lee,  of  Hammerfmith,  at  my  defire,  mak- 
ing the  Experiment  moft  fairly,  killed  two  Tamarind  Trees,  and  an  Ab- 
rus  ; and  would  have  killed  an  Erythrina,  but  that  he  gave  it  Light  in 
time,  and  recovered  it.  Light  keeps  the  Juices  of  the  Plant  in  motion  ; 
and  this  preferves  the  whole.  When  it  is  not  admitted  thefe  ftagnate,  and 
they  fermer.t  foon  after ; then  the  part  falls  off,  and  the  Plan‘,  wanting  its 
ncceffary  Organs,  perifhes. 

As  our  Light,  which  is  interrupted  by  the  Night,  ralfes  our  Plants  to 
Flower  in  a certain  longer  courfe  of  Time ; thofe  which  enjoy  the  ftiort 
Lapland  Summer,  rife  from  the  Root  to  full  Bloom  in  a Fortnight  : this  is 
the  effed;  of  perpetual  Light,  the  Sun,  for  that  time,  then  never  feting. 
For  the  fame  rcafon  it  appears,  that  the  Plants  at  the  bottom  of  the  Sea 
are,  in  all  Climates,  as  deftitute  of  fpecious  Flowers  as  ours  in  Wells : and 
while  that  univerfal  glow  is  feen  upon  the  Aflatick  Shrubs  and  commCn 
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Plants,  thofe  which  grow  at  the  bottom  of  their  deep  waters,  are  as  fimple 
and  as  poor  as  our  own.  It  is  for  the  fame  Reafon  feveral  Plants  of  the 
lighter  Regions,  tho’  they  grow' freely,  will  not  flower  in  our  Stoves:  and 
hence  more  Light  will  make  fome  flower  in  Europe,  which  clfe  do  it 
rarely  and  poorly.  The  Brunfwigian  Amaryllis  is  one  inftance  j and  fome 
cf  the  more  backward  Aloes  give  another. 

Where  Vegetable  Nature  receives  the  greateft  Perfedlion  in  Form  and 
Colour,  there  alfo  the  Virtues  of  Plants  are  found  the  moft  exalted.  The 
Spices,  and  the  fragrant  Gums,  come  from  the  fame  bright  Regions  with 
the  gayefl;  Flowers ; and  from  the  imperfetH:  trials  we  can  make  here, 
Light  has  its  ihare  with  Heat  in  their  Produdtion. 

These  arc  the  mofl;  elTential  efFcds  of  Light  : but  the  moft  obvious 
is  the  cxpanfloii  of  the  Leaves  of  Trees  and  Herbs  j this  is  their  ftate  of 
Waking  ; oppofed  to  that  which  has  been  called  the  Sleep  of  Plants.  This 
clofing  of  their  Leaves  1 have  been  fo  happy  to  fhew,  by  a multitude  of 
experiments,  is  the  cfleft  only  of  the  abfence  of  Light;  and  that  their 
Expanflon,  vvliich  is  called  their  Waking,  is  the  immediate  effedt  of  the 
prefence  of  that  great  Agent ; and  is  proportioned  always  to  its  degree  or 
quantity. 

The  Plant  which  I have  found  anfwer  the  moft  readily  of  all  to  thefe 
Experiments,  and  which  is  therefore  the  beft  and  fitteft  for  them,  is  a 
voung  Abrus.  Such  a one  I have  reprefented  in  the  annexed  Plate,  fee 
Plate  XXL  in  its  two  ftates  of  perfedl  Sleep  and  perfedl  Waking;  the 
ftates  of  full  Expanflon  and  entire  Clofure.  The  Waking  Plant  is  juft 
what  it  appears  in  moderate  Day-light : the  Sleeping  one  is  a reprefentation 
of  the  fame  Plant  in  the  Night. 

It  cannot  be  needful  I fliould  repeat  here  what  I have  publifhed  in  a 
preceeding  Trcatife  on  the  Sleep  of  Plants  ; but  it  may  be  fit  to  fay  in 
general,  that  fuch  a ftate  as  that  reprefented  in  the  Sleeping  Plant,  and 
which  comes  on  naturally  at  Night,  may  be  brought  on  at  pleafure  at 
Noon-Day,  by  fliutting  up  the  Flerb  in  Darknefs ; and  that  the  effed;  of 
Light  in  the  Expanflon  of  its  Leaves  is  fo  regular,  that  they  may  be  made 
to  rife  and  fink  in  fmall  Gradations,  by  removing  the  Pot  wherein  it  grows, 
to  different  parts  of  the  fame  room,  nearer  to,  or  farther  from,  the  Win- 
dows. 

The  farther  Effeds  of  Light  on  Vegetables,  and  the  refult  of  them, 
affords  a fubjed  worthy  the  beft  attention  of  all  who  love  thefe  ftudies : 
and,  perhaps,  a knowledge  of  this  is  all  we  want  to  perfed  the  Fhilofophy 
of  Plants. 
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